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SHELLS: Page 1 H. R. Smith AMERICAN MACHINIST. Vol. 43 
In most high-explosive shell work the greater difficul- . sai . : : : > . 
ties are attributable to the comparatively smal OL_p Atk CYLINDERS AS WORK STANDS: Page 16 
diameter and great length of the central hole. How AMERICAN MACHINIST Vol | 
the difficulties of the forging process were overcome 
in the plant of a large Canadian producer is shown in C Q ; S ; > a 
this article. The forgings are made from solid blanks, EMENTS, GLUES AND SOLDERS Page 1% 
cast in ingot molds. In three operations they are hot- Although the machine-shop process of making joints, 
forged into cups to sufficiently close size to keep the by the use of cements, glues and solders, is a commor 
machining time at a minimum. E. A. Suverkrop place one, the underlying principles in the preparation 
AMERICAN MACHINIST. Vol. 43. and use of these materials are not widely understood 
lr this irticle the main considerations in makings 
joints through the use of the mater l mentioned and 
4 mm mm . . , " 
Wuy Too Many Customers ar ONCE Mabe TROUBLE: the proper preparation of the materials themselves ar 
simply ind clearly stated Ke H Fish AMERICAN 
Page 6 MACHINIST. Vol. 43 
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frey. AMERICAN MACHINIST Vol. 43. P 
; . ISH SHRAPNEI Page 20 
. James H, Moore AMERICAN MACHINIST Vol, 43 
INSPECTION IN THE SMALL SHOP: Page % 
Definite inspection methods distinguish the progres THe GRAPHICAL DESIGN OF SHEAR AND PREss 
sive from the ordinary shops. The necessity for them FRAMES [: Page 2 
is generally acknowledged when large shops are in- —— . age 
volved, but the average small specialty- or jobbing This article represents a most important contribution 
shop man is too prone to think that a_ well-defined to the now too meager technical literature cover 
inspection system is too big a burden for him to carry the design of shear nd ‘ frames In it are pre 
In this article methods of inspection especially applic- sented graphical solutior rr determining the center 
able to the small shop are described. John H "an of gravity of usual frame ections for obtaining the 
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fo rame design r n l nplified by the use of 
,- . . ns > ny ye the ! é t ch ts ind curves corporated Axe 
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Page 9 
Err wv Revatrive Humipi N LEATHER Bel 
During recent years there has been a marked tendency i CT OF DNELATIVG Lid ON LEA h DELI 
in the increased application of punches and dies to Pa ) 
manufacturing methods The example shown in this ( 
article is drawn from the textile-machinery field and Che lyse given th were draw fr 
indicates the possibilities of this class of manufacture serie 0 tests ma ) i ! e oak-ta 
where the parts to be produced are of light constru leather belt The effect osely ‘ ected { 
tion and must essentially be kept to close dimensions us for power tr i vas four to be t 
Robert Mawson. AMERICAN MACHINIST Vol. 43 lengthening with hun t I 
portance of this ! the belt tensi pro ‘ 
the distance betwe he 1 cente? re? . 
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Paar 11 
| I 4 , ? Py , 
The importance of matured consideration in the se- RIVETING THE GAS PLATE IN THE BASE OF EXPLOSIVI 
lection of foremen is generally recognized, but Queries Pa () 
unfortunately, the subject is seldom given systemati ; : wy ; 
attention The mere generalization that the proper AMERICAN MACHINIST Ve 1 
selection of foremen is a vital part of shop organiza 
tion accomplishes little; the many detailed considera- - i ) ' 
tions must be given due thought In this article, il LeTrers FROM Practical MEN Page 1-32 
of the minor considerations are clearly defined on a Boring Tool Holder Rad Pur Ds ee Safety 
basis drawn from extensive experience, J. P. Brophy Valve for Blacksmith’s Rello. \ Deptl Seriber 
AMERICAN MACHINIST Vol, 43. Crank-C Be , Fixture He r Dy Tools 
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In all the agitation that has been stirred up by the . a 
European War, the most outstanding feature, so far SHOP KQULPMI NI Pade 4 
as preparation is concerned, is the vital importance o 
ordnance production Primarily, this is a machine \ : on ! — P 
shop question, and in this article several “pet” theories KE AND IVNLARGED HOPS: 1 | 
of the so-called pacificists are exploded by the logical 
presentation of hard, cold fact John H. Van De- ADVERT rg Ixp Paa 18 
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How I Use The American Machinist 


By JOHN R. BECKETT, 


Foreman Machine and Tool Departments, Western Cartridge Co. 





ONDAY, May |, 
1882, i entered the 
Manchester (N. 


H.) Locomotive Works as 
an apprentice to learn the 
trade of a machinist. One 
of the first and best things | 
did was to buy a copy of 
the American Machinist, 
and I have been a constant 
reader of it ever since. 


In every one’s life there is 
some one thing that has‘been 
of inestimable value in help- 
ing him to build up and at- 
tain his ideals. 


The American Machinist 
has been that to me. In the 
32 years that | have taken 
it, | have always looked for- 
ward to the day of its arrival, 
and | do now. 


I do not look upon it simply 
as a weekly paper or maga- 
zine, but as a companion. 
The sportsman may love his 


dog or gun, so | love the 
American Machinist. One 


issue may be of little interest 
to me, and the very next 
number may contain several 
articles, any one of which is 
worth more than the price of 
a year's subscription. 





The advertising section 
is a cyclopedia in itself. | 
have secured two fine salar- 
ied positions by advertising 
in the American Machinist, 
and if I were out of a situa- 
tion tomorrow | would ad- 
vertise in it. 


When I receive the paper, | 
look over the advertising sec- 
tion, before the reading 
matter. My first impressions 
of the Cincinnati Milling 
Machine were gained in the 
advertising section of the 
American Machinist and | 
have been the means of plac- 
ing several of these millers 
in several different shops. | 
have just put one inthe shops 
| am now foreman of, and 
have a requisition all ready 
for another. The same idea 
was gained in regard to the 
Hendey and the Lodge & 
Shipley lathes, the Brown & 
Sharpe and Pratt & Whitney 
tools and many others | might 
mention. Now, for instance, 
if | wanted a boring machine 
the first thing | would do 
would be to get in touch 
with the Lucas people. 
Why? Because of their 





long and continued experi- 
ence and continuous adver- 
tising, I believe they have 
the best thing going in that 
line. 


But to sum this whole thing 
up in a nutshell, if 1 wanted 
a milling machine, lathe, 
boring machine, vise, chuck, 
tap, or a situation, | would 
go to the American 


Machinist. 


In fact, yesterday | informed 
the powers above me that | 
must have an electric drill. 
They asked me who builds 
them. I said, ‘‘Let’s look over 
the American Machinist,” 
so accordingly one of the 
American Machinist adver- 
tisers gets an order for an 
electric drill. 


I never advertised but twice 
in the paper, but I secured a 
good salaried position each 
time. I heard a Methodist 
preacher once say when go- 
ing among his friends to 
raise some money, ‘* What's 
the use of having frends if 
you dont use them?” 


Moral: Use the American 
Machinist. 
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Forging the Blanks for 4.5-In. 
High-Explosive Shells 


By E. 





SYNOPSIS—At the Dominion works of the 
Canadian Car & Foundry Co., Ltd., these forg- 
ings are made from solid blanks 434 in. diameter 
and 9 in. long, cast in ingot molds. In three op- 
erations—one under the steam hammer and two in 
hydraulic presses—they are hot-forged into cups 
approximately 47% in. diameter and 12%4 in. long 
outside, with a 3¥-in. hole extending down to 


within about 11% in. from the bottom. 





Many of the difficulties encountered both in forging 
and manufacturing the 4.5-in., or 35-lb., high-explosive 
shell are attributable to the comparatively small diameter 
and great length of the central hole. The greatest diame 
ter of the shell when finished is 4.48 in., and of the shell 
forging in the rough, about 4% in., so that when the hole 


A. SUVERKROP 


In Fig. 1, from left to right, are shown the stages of 
manufacture. At A is the steel casting as delivered by 
the Canadian Steel Foundries, Ltd., to the Dominion 
Works of the Canadian Car & Foundry Co. The blank 
shown is 443 in. diameter and 9 in. high. The cast blanks 
weigh from 46 to 48 lb. each, the variation 


A difference of jy in. in 


being due 
to slight differences in diameter. 
blank of this size causes a 
The center-punch marks 


diameter on a difference of 
about one pound in the weight. 
on the top of A 


ber and also that it is a test blank which is to be forged. 


near the edge indicate the melt num- 
It must pass both chemical and physical tests before the 
rest of the blanks bearing that melt number are shipped 
the 
stamped with ordinary steel stamps on their sides, but as 


from foundry. All blanks have the melt number 


this would be obliterated by the forging operations, the 


heavy center-punch marks are necessary. During forging 

















Fia. - 


is absolutely central there is only ;% in. all around for 
finishing. Not only is there great difficulty in getting the 
kole central to start with, but with a punch 34 in. diame- 
ter and 22 in. long it is difficult, owing to the tendency 
to bend, to keep it central throughout the 11 inches of 
its traverse in the shell forging. 


From BLANK TO FINISHED ForGiInc witt GAGES 


they are distorted, but they appear on the rim after the 
final forging operation and can be readily deciphered. 
PIERCING 
The first forging operation is piercing and this is done 
under a Bertram steam hammer with the tools shown. 
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The blanks A, Fig. 1, are placed with a scoop, Fig. 8, 25 
or so at a time, in a reverberatory furnace. Oil at 30 lb. 
pressure, with air at 80 lb., is used for fuel. Once the fur- 
nace is hot, the blanks reach the forging temperature in 
about 45 minutes. Three men handle the piercing opera- 
tion—one furnaceman, a hammerman and a blacksmith. 
When the blanks have reached a full yellow heat, the 
furnaceman takes a long iron hook and tumbles one out 
on the floor in front of the furnace. He then seizes it 
with a pair of pick-up tongs A, Fig. 2, and drops it into 
the die B, the hole in which is large enough to let it 
He next takes the punch 
guide C The 
smith, in the meantime, has taken the punch PD in a pair 
of pick-ups and entered it in the tole in the guide C. 
from the smith, 


drop clear to the anvil face, 
and places it over the blank, as shown. 


The hammerman, guided by a nod 





<li 








Fig. 2. 


makes two or three strokes with the hammer. With the 
hammer in raised position the smith quickly removes the 
punch and plunges it for an instant in water. As the 
hole now started is capable of acting as a guide for the 
punch, the guide C is removed by the furnaceman and 
dropped in a tub of water. Just before the smith re 
places the punch PD in the hole in the work, the hammer 
man throws a pinch of soft-coal dust in ahead of it. Again 
guided by a nod from the smith, the hammerman strikes 
four or five blows. The gas generated from the coal dust, 
blowing out around the punch, prevents it sticking in the 
work. The punch is again removed and dropped in water. 
The furnaceman now presses down on the long die handle 
FE, and as the chain-hoist hook F acts as a fulcrum, the 
die and work are lifted clear of the anvil. While thus 
raised, the hammerman places a steel disk about 4 in. 
diameter and 1 in. thick under the work in the die, which 
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as one would expect, because it gets larger. 


checking on the extreme end. 
ence letters are used to indicate dimensions that are corre- 


of the hot blank and centers it. 
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is then lowered so that the work within it rests on the 
steel disk. A single stroke of the hammer on the die top 
drives the die down past the work, and the disk forces 
the work into the large part of the tapered hole in the die. 
The furnaceman now turns the die over with the handles 
(, the finished first-operation blank drops out of the 
die and is picked up by the smith and thrown into an 
iron tote box. 

One would imagine from the lengthy description that 
this is a long job. I timed the gang, unknown to them, 
on 20 pieces, and they averaged a piece per minute. 
But it is all work—the pieces weigh about 47 Ib. each, 
and lifting this weight with a 4-ft. pair of pick-ups 
is a man’s job. The movements made by the men were 
exactly duplicated on each piece except two that were a 
little too large to enter the die and had to be driven in 








First OPERATION: PIERCING IN THE STEAM HAMMER 


by the hammer, using the guide C asa driver. After each 
heat the die and other tools are placed in water to cool, 
the furnace is recharged, and the men rest till the next 
heat is ready. 

The die is a steel casting machined to the dimensions 


shown in Fig. 5 and will stand up for about two days 


before it has to be re-dressed inside. Re-dressing becomes 
necessary because of upsetting and getting smaller, not, 
The punches, 
Fig. 6, are made of about 80-point carbon steel, and last 
from four to five days. They usually fail because of heavy 
In Figs. 5, 6 and 7 refer- 


The dimension A, Fig. 7, enters the dimension A, 
5, centering the punch guide, Fig. %, with the die, 
The dimension B, Fig. 7, accommodates the top 
The dimension C, Fig. 7, 


lated. 
Fig. 


Fig. 5. 
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acts as a guide for the dimension C of the punch, Fig. 6. 
The average output for a 24-hr. day is 500 pieces, but as 
high as 320 have been done in 10 hours. The work after 
the first operation is conical, measuring about 514 in. di- 
ameter at the top and 5 in. at the bottom. In length it is 
about 9 in., the same as the ingot blank, from which 
it was forged. The pierced hole is 3 in. diameter and 
about 4 in., more or less, in depth. 


SECOND OPERATION 


The second operation is in reality a further piercing 
operation to which is added the effect of squirting. The 





Fig. 3. Second OPERATION: 
metal displaced by the punch, following the line of least 
resistance, flows upward between the punch and die. 

This operation is done on the 500-ton R. D. Wood flang- 
ing press shown in Fig. 3. The upper part of this press, 
carrying the punch A, is stationary, while the base, carry- 
ing the die holder 4, moves. The die holder is a heavy 
iron casting with accommodation for two sets of dies, 
but at this writing one die only is used. The die is a steel 
casting made by the same concern that casts the blanks. 
It is machined as shown in Fig. 9. In the bottom is a 
countersunk hole to accommodate a 114-in. rivet that acts 
as a knock-out. 

The arrangement of the knock-out mechanism is simple. 
The slot (' passes clear through the die holder B and is 





SQUIRTING 4.! 
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in line with the knock-out hole in the center of the die 
block. The bar D is supported by the chains £ secured to 
the upper platen. 

The work for the second operation is heated in a fur 
nace similar to that used for the first operation. It is, 
however, provided with an inclined chute down which the 
The 
lower end of the chute is within easy reaching distance for 
the pressman. The furnace 
man pulls a hot blank from the furnace with a long 
hook. 
it upright on a block of iron. 


hot blanks roll as they are pulled from the furnace. 
The operation is as follows: 


A helper, grasping it with a pair of pick-ups, places 
After scraping the scale 
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5 SHELL BLANKS 


off, the helper picks it up again and drops it in the die, 
Fig. 3, which is about an inch deeper than the length 
of the first-operation work. He then opens the valve and 
the ram ascends. Just before the work reaches the punch, 
the smith in charge of the second operation throws a pinch 
of soft-coal dust in ahead of the punch. The work com- 
ing upward, strikes the punch and is pierced by it. Just 
before the completion of the stroke the excess of metal 
in the blank squirts upward about 3 in. around the punch. 
The gas generated from the coal dust bursts out in a jet 
of flame all around the punch and keeps it from sticking. 
The stroke of the plunger is positively controlled by the 
two piles of parallel blocks # coming in contact with the 


upper platen of the press. The ram is reversed, and the 
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When near the end 
raise the 


die and work recede from the punch. 
of the downward travel of the ram, the chains # 
bar D, which strikes the knock-out in the die and causes 
it to lift the work G and loosen it in the die. It is then 
readily removed with a pair of pick-ups and laid to one 
side. The stroke of the second-operation press is 20 in. 
This operation takes a little longer than the first, but an 
output of 500 pieces in 24 hours can be maintained. 
These dies also are made from steel castings and have 
an average life of about 1000 pieces. The punches, Fig. 
10, are made of the same steel as those for the first op- 
eration, and will stand up for about 500 pieces. They are 
secured in the upper platen by means of a nut passing over 
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3 in. at the bottom and 3% in. at the top. The base of 
the work at the completion of the second operation is 1 
in. thick. 


THIRD OPERATION 


The third and last operation, the final drawing of the 
shell, is performed on an R. D. Wood 500-ton press simi- 
lar in every particular to that used for the second opera- 
tion. Owing to the length of the punch and work the 
stroke of the press is increased to 30 in. for this operation. 

The punch A, Fig. 4, is mounted in the upper platen, 
as in the previous operation. The die holder B is bored 
centrally to receive two dies placed tandem, one above 
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the body of the punch and clamping the flange to its seat 
in the upper platen. This type of fastening is common in 
plate-punching machines. Checking bending are 
the principal troubles. The first is due to alternate heat- 
ing and cooling with a water jet made from a piece of 


and 


pipe bent to encircle the punch and perforated on the 
inside for the egress of the water. Bending is caused 
by imperfect centering of the depression in the first opera- 
tion and unequal flow of the metal during the second. 
The work comes from the second operation, conical in 
shape, about 514 in. diameter at the top, 5 in. diameter at 
the bottom and about 1134 in. high. The hole is tapered, 





FINAL DRAWING OPERATION ON 











1.5-IN. SHELL ForGINGs 


the other. The bored die seat communicates with the 
cored opening C, which is for the insertion of the forked 
stripper D, and the removal of the completed work. 
Heating of the completed second-operation blanks for 
the final drawing is accomplished in a furnace similar to 
those used for the first and second operations. The hot 
blank, on being taken from the furnace, is first scraped 
to remove the outside scale. It is then placed mouth-up 
in the die. The valve being opened, the ram ascends. 
Just before the punch enters the work, the smith throws 
the usual pinch of soft coal into the hole. At the comple- 


tion of the stroke the work, still clinging to the punch, 
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is in the recess “ under the dies. The pressman takes 
the forked stripper D, inserts it above the work, the ram 
is reversed and the work drops to the lower platen, from 
which it is taken. The smith then gages it with the gage 
F, Fig. 1. 

With the forging lying on its side, the leg G is inserted 
till it touches the bottom of the hole. The end of the leg 
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FIG.8 CHARGING SCOOP 


F/G.7 FIRST OPERATION PUNCH GUIDE 


Fies. 5 to 8. DETAILS oF First OPERATION PUNCH AND 
DIE AND CHARGING Scoop 


H should then be flush with the bottom on the outside, 
the difference in the lengths of G and H indicating 1% 
in., the thickness of the base. 
a pile and allowed to cool slowly, so as to leave them 


The forgings are placed in 
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Fig. 10. 
ERATION PUNCH 


Fig. 9. SECTION OF SECOND- SECOND Op- 


OPERATION DIE 
in workable condition. The forging, as completed, is 47 
in. diameter by 1234 in. long, with a base 11% in. thick. 
The flat steel straps H, Fig. 4, also indicated by the 
same reference letters in Fig. 3, can be used in conjunc- 
tion with two flat bars as strippers, should the forked 
stripper for any reason fail and the work be drawn back 
through the dies. 
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The dies for the third operation, shown in Fig. 11, are 
cast iron, the drawing faces being cast against a chill. 
Their life varies from one or two pieces up to as high as 
1000. A fair average would be 500. They generally 
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4 INSPECTORS BASE 
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FIG.13 INSPECTORS OVERALL FIG 
LENGTH GAGE 
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FIG /S FIXTURE FOR TESTING AMOUNT OF METAL FOR TURNING 


Figs. 13 To 15. Deratts or Testine Devices 

fail by wearing out, that is, becoming too large, so that 
they do not draw the shell long enough. It will be noted 
by referring to Fig. 11 that the upper die is ¥g in. larger 
in diameter than the bottom one. When the latter wears 
too large it is re-dressed by grinding and used as an upper 
die. The punches, Fig. 12, 
are made of the same steel as 
those for the previous opera- 
tions and average about 500 





pieces; in one instance 5000 

4 

THIRD OPERATION TANDEM DIES 
CHILLED CAST /RON 





were produced with a single 7, 
punch. They fail principal- 
ly through bending, which is 
difficult to offset. Care in f 4$- 
centering the blank properly IL chk 
J : |_ sy 


in the dies is of considerable ——, +-—l_—_s! 
A _ = Y Se, 

rap A 

—(— = 


assistance in keeping the — 
. ‘ na 4 
punches straight. : = 
INSPECTION 
After the forgings have 


cooled they are taken to the 
government inspection tables, 
which are equipped with the * 








inspection appliances shown % 

in Figs. 13, 14 and 15. The 

forging is first inspected for 

overall length with the gage, 

Fig. 13, also shown at #, Fig. 

1. Next, the thickness of the : 

base is tested with the gage, ” Ll 
Fig. 14, which is similar to, \ 2 Rad eke . 


but shorter than, the smith’s FIG.12 THIRD OPERATION PUNCH 
gage shown at F, Fig. 1. 
The relation of the hole to 


the outside and whether the 


Figs. 11 anp 12. THIRD 
OPERATION PUNCH 
AND DIEs 

forging will “clean up” are 

ascertained with the fixture which is shown in Fig. 15. 
The head PD carries a spindle £, the nose of which is 

tapered to receive the expanding sleeve Ff, which fits in 

the hole in the forging K, shown in section. A hand 

wheel G provides means for rotating the spindle and work. 

The head D is bolted to a flat piece of boiler plate H, 
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which is sufficiently accurate for this work. The height 
gage I is provided with a hardened fixed indicator J. 
Inspection consists of sliding the forging K on the ex- 
panding mandrel F. While rotating it with the handwheel 
(i, the height gage J is slid on the plate H, the hard- 
ened end of J coming in contact with the forging at va- 
rious points. So long as the height gage will not pass 
under K at any point, the forging will clean up. Should 
it pass under, the forging is condemned. Having passed 
inspection, the forgings are loaded on cars and shipped 
to the machine shop. 
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Why Too Many New Customers 
at Once Made Trouble 
By Joun R. Goprrey 

It certainly does seem at times as though mortal man 
was never satisfied. Here we have been complaining 
about hard times, each blaming it on the other fellow’s 
political party, as is our wont, and then comes along the 
great European war. We all agree this is bad from every 
point of view, but—and there are several “buts” due 
along about this time—it has jumped some of us from 
the depth of despair to that other bane of machine-tool 
builders—having more orders than we can possibly fill. 

That is exactly the position of one of my particular 
friends, who builds a somewhat special machine, although 
it has been on the market for some time. As soon as it 
was found that this particular brand of machine might 
he utilized to advantage in machining those diabolical 
messengers of death known as shrapnel, orders began to 
come in thick and fast; not only that, but they came in 
bunches—bunches of 25 to 50, and sometimes of 100 ma- 
chines. 

Now, in normal times this would have been considered 
an unmixed blessing, as it practically eliminated the ex- 
pense of selling, reduced office costs materially and seemed 
highly desirable in every way. More “buts” crept in, 
however; in fact, the whole machine-tool business at this 


time seems full of them. 


ALL OVER Map 

More men were hired and everything moved to get out 
the large quantity of these machines that were required. 
Lots of fifty were distributed at various points on the map 
and everything seemed to be all that could be desired. 
But one fine morning complaints came in from three 
points, each one several hundred miles from the others, 
that something must be done to make the machines turn 
out the promised product. Production was the one thing 
desired, and this was the very thing which was not forth- 


COMPLAINTS FROM THE 


coming. 

Demonstrators were dispatched posthaste to the differ- 
ent points with widely varying success. One young fel- 
low, who made up in sand what he lacked in actual train- 
ing and experience, stuck on the job and fought things 
through to a finish, but the other two came home with 
their tails between their legs, half acknowledging to them- 
selves that the customer was entirely right and the ma- 
chines were not all they had been cracked up to be. 

The basis of the whole trouble was that these machines 
had gone into shops that were entirely unfamiliar with 
their class of work, shops which had taken up the manu- 
facture of shrapnel in order to keep going and which had 
no men trained for handling this class of machine. 
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Propositions of this kind are bad enough when only 
one or two machines are involved, but when practically 
the whole equipment is included, when there are fifty 
machines which the shop is depending on for its output 
and there are no men familiar with any of them, even 
the best demonstrator has his work cut out for him. As a 
matter of fact the demonstrators usually went in pairs, 
but even this did not make much of an impression on the 
whole shop for some little time. 

These demonstrators soon got the production coming 
in the right direction and proved that the guarantees were 
not dreams of the imagination; but it is quite another 
matter to keep up such a production with men who are 
not familiar with the machine and, what is worse, are 
afraid of all new machines on general principles. This is 
not because present-day shopmen are less intelligent than 
the old-timers, but because they do not as a rule get the 
chance to handle different machines and then too, there 
are more kinds of machines to handle than formerly. 


Tue Reason Wuy 


But it seems to me there’s a reason underlying it all 
that we are too apt to overlook. And that is, the aver- 
age boy who is brought up on a miller never realizes that 
it is first-cousin to all the rotary cutting machines and 
only once removed from the planer and the shaper. 

True, they may look entirely different, but, boiled down, 
it can be shown to any ordinarily bright shopman that 
they all have marked similarity, that all movements come 
from similar mechanisms and that when a man under- 
stands one, he can readily master any other machine with 
a little patience, if he will just stop being afraid of it. 
Of course, he will not be a star operator at first, and he 
will have to learn cuts and feeds. But these are usually 
laid out for him anyhow, and he has little choice in the 
matter. If, for example, he comes to realize that a grind- 
ing wheel is really a milling cutter and will retain its 
shape nearly as long if the right wheel, the right speed and 
the right feed are used, he will feel better about getting 
acquainted with it than if it was an entirely different 
animal from any he had ever seen. 

And all this would have a widespread influence on the 
introduction of new machines, especially under such con- 
ditions as now exist. It would save builders of new ma- 
chines thousands of dollars if they could send them out 
without having to keep demonstrators going through the 
country keying them up to somewhere near the production 
they ought to develop. 

When we all realize this more fully we will insist 
that the public schools pay more attention to such pre- 
vocational education as will familiarize boys with the 
fundamentals of machines. Then, any new machine will 
appeal to them simply as a new variety of something they 
already know about. And while it may have a few differ- 
ent handles, they must operate in practically the same way 
through very similar levers, cams, screws, etc. When we 
get this finally established in our schools we shall worry 
less about trade schools, because the problem will be 
nearer to solving itself. 

Sy 


The investigation of fusible tin-boiler plugs has been 
completed at the Bureau of Standards and presented for pub- 
lication. It is believed that there can now be no excuse for 
boiler explosions from imperfect plugs if the bureau findings 
are followed, namely, to use tin to 99.9 per cent. purity and 
free from zinc, a requirement easily met, but which has not 
been the actual practice in many cases. 
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Inspection in the Small Shop 


By J. H. Van DEVENTER 





SY NOPSIS—Definite inspection methods distin- 
guish the progressive from the ordinary shops. An 
elaborate inspection system, such as is used in the 
large machine shops, is of course out of the ques- 
tion for small specialty or jobbing shops. There 
are inspection methods for these shops, however, as 
well as for the large ones. In this article, methods 
of inspection for small specialty, jobbing and re- 
pair shops are described. 





There was, and is, a large shop that does a big va- 
riety of work—almost enough to make it come under the 
head of a jobbing shop. There is no inspection of work 
in this shop, for the foremen have too much to do as it is, 
and an inspector, being a nonproducer, is not wanted by 
the president, who prides himself on the low overhead ex- 
pense and intends to keep it low. Naturally, much work is 
spoiled, for almost every job is in a “rush.” Quite natural- 
ly, also, nothing is said about these spoiled jobs by the 
foremen, who have enough trouble fighting the boss with- 
out fighting the men too. The cost system in that shop 
is another thing that the president is proud of, for it is 
cheap and he invented it. That is as much as you can say 
for it. Fortunately for the peace of mind of both the 
president and his foremen, it does not reveal when a job 
has to be done over two or three times to make it right. 
I wish I had half of what it is costing that shop annu- 
ally for made-over jobs. I wouldn’t lie awake nights 
trying to decide between a limousine and a seven-passenger 


touring car. I'd get them both! 


DIFFERENT METHODS FOR DIFFERENT SHOPS 


The small specialty or manufacturing shop is so dis- 
tantly related to the small jobbing or repair shop that 
methods that are suitable for one are far from suitable 
for the other. This has been noted by the reader of 
previous articles dealing with the small shop, and it is 
particularly true when we come to inspection methods. 
The specialty shop can afford, or rather, must have, a 
comprehensive inspection system in order to make its 
maximum profits. It is a case where adding to the over- 
head obviously pays. But in the jobbing shop, where simi- 
lar parts do not come through in large quantities and 
the variety is great, inspection takes on a quite different 
aspect. In a specialty shop employing a dozen men on 
small parts in repetition work, it would undoubtedly pay 
to have one man whose sole duties were to act as an in- 
spector. In the small jobbing shop of the same size, 
this would rarely pay. The answer resolves itself in the 
long run, as do most other questions, into that of “Will 
it pay?” 

Wuat ConstITuTEs INSPECTION 

Inspection is the determination of values. This is its 
broad meaning, but in the average shop it is restricted to 
finding out whether a piece is good enough. Therefore, 
to inspect you must have certain standards. Sometimes, 
these are kept in the mind of the inspector and the re- 
sults are very peculiar. In one large well-known auto- 
mobile plant, inspection for size is a very definite thing, 


being determined by limit gages. But inspection for fin- 
ish is left entirely to the judgment of the man examining 
the piece. The result of this naturally is that different 
inspectors have very different views in the matter, and 
not only that, but the views of the same man will vary 
from day to day. Therefore, those who have work re- 
jected in this shop make a practice of saving it up until 
their inspector comes around in a good humor, when 
they can usually work it off on him. 

Inspection should relate not only to material and work- 
manship, but also to design. In order to make the most 
out of inspection, it must suggest and recommend—not 
merely pass or condemn. In other words, it must act 
as an investigating commission rather than simply as a 
board of judges. This view of inspection, I am sorry 
to say, is one that seldom obtains in most large shops, but 
it will pay the small-shop owner to regard it in this light 
before his ideas become set. An inspector, through the 
nature of his work, bumps up forcibly against the diffi- 
cult things in the shop. That part of each operation 
which is most difficult is emphasized by an increased dif- 
ficulty of “getting it by” and often by a high percentage 
of loss. The average large-shop inspector does not regard 
the why of this as any of his business, but if he did he 
would be a more valuable man. 

MAKING INSPECTION Pay 

A slixht change in design often overcomes obstacles 
that are difficult to get around otherwise, and at the same 
time does not in any way interfere with the original pur- 
pose of the piece. Sometimes, when rejections amount 
to more than they should, it is found that the limits which 
have been established are unreasonably high and unneces- 
sarily so. In one case the plus end of a limit gage had 
become slightly closed, owing to an accidental blow, so 
that instead of 0.006-in. tolerance there was really but 
0.002-in. The inspector rejected many pieces that should 
have passed before the thing was checked up by the fore- 
man of the department, who was led to investigate by 
the complaint of the lathe hand and tested the piece with 
his “mikes.” The inspector might have been going on to 
this day with the higher-accuracy standard if it had not 
been for the shop foreman. 

The recommendations of the small-shop inspector 
should also extend to the chucking and tooling of the 
piece. Quite often, the accuracy of a piece of work is de- 
termined by these matters, which in the large shop are be- 
yond the jurisdiction of the inspector, who might get 
himself into hot water if he should suggest a change in 
the methods in force. 

How To Te. Ir Inspection Pays 

There is a simple way in the specialty shop, and in 
the jobbing shop as well, to determine whether an in- 
spector would be a paying proposition. This consists of 
keeping track of the spoiled work and of what it costs 
to make it right. If you figure that it comes out exactly 
even either way, then by all means install the inspector, 
for if he is the right kind of a man and you are the 
right kind of a manager, you will get much more out of 
him than you figure on. 
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Even in the specialty shop it is not always advisable 
to inspect each piece. Parts coming from the screw ma- 
chines and automatics are generally handled by what is 
known as selective inspection. In plain language, the in- 
spector will choose 10, 20 or some other number of pieces 
at random from a keg or box containing 100 to 1000 
If these pass inspection, the chances are that the 


pieces. 
But if some of them do not, it will pay to look 


rest will. 
further. 

LINKING INSPECTION WITH THE METHOD OF Pay 

In the small specialty shop when the work is paid for 
by piecework, bonus, premium or any system other than 
daywork, inspection of the goods before paying for them 
is an absolute necessity. It is not a question of “Will it 
pay?” in such cases, but it must be done if the shop is 
to be kept from becoming a “get-rich-quick” institution 
at the expense of its proprietor. 

In the small jobbing or repair shop, where the help 
remains the same for long periods, inspection on jobs 
which require a number of special fits may be let go 
until the machine is assembled. Even if the work has 
been done by the mechanic at a fixed price, he can be 
called upon to rectify at his own expense an error that 
develops when the machine goes together and that is 
shown to be up to him. Time cards, if saved up, will set- 
tle many a dispute, for desertion of one’s own children, 
especially when imperfect, is not unknown in the shop. 


First-P1ecE INSPECTION 


In the jobbing shop a small lot of from six to ten pieces 
is quite often put through. It will pay to inspect the 
first piece very closely, after each operation. This lets 
the man at the machine know what will be required of the 
others that follow. At this point is the proper time for 
directions to be given the operator about the amount of 
finish required, so that too much time is not eaten up by 
unnecessary refinements. Inspection in the small job- 
bing shop is somewhat similar to the money you give to 
charity. You haven’t enough to go around, so put it 
where it will do the most good. 

FINISH 


STANDARDS FOR 


In order to inspect intelligently, there must be some 
limit of quality, both as to size and finish, whereby the 
inspeetor can know definitely if a piece is good enough 
to use, or not. The standards of size are usually very 
clearly established. In the''specialty shop there should 
be limit gages showing the largest and smallest allowable 
dimensions for each inspected size. As far as quality is 
concerned, the setting of standards is more difficult, but 
it can be accomplished, and when it is, it will save a lot 
of money. A man is likely to make the job too good in 
the matter of finish, rather than just good enough. Every 
minute that is spent filing and .polishing up a piece where 
filing and polishing. are not required is a- minute wasted 
and a fraction of-a cent, or more likely the whole cent it- 
self, deducted from your profit account. This-is avoided 
by having. a’ scale of finishes, which are represented. by 
samples, varying from a coarse roughing cut to a fine 
high polish. You will find that six to eight of these gradu- 


ations are sufficient to cover the line of work in the ordi- 
nary shop, and they may very well be designated by num- 
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bers. These save money, particularly when a new man 
is given a job that he has never seen before. 


PutTInac ONE OVER 


Inspection doesn’t stop in the machine shop, nor does it 
begin there. There was a small jobbing shop in Ohio 
that bought brass castings by the pound. Those patterns 
that were used most frequently were kept with the brass 
foundry that supplied these goods. Costs in this shop 
were made up by using a standard list of material con- 
taining the weights of various pieces, revising their values 
from time to time according to fluctuations in the material 
market. The cost clerk had an inspiration at one time 
to check up the weights of the various pieces entering 
into the machine and in so doing found that the weight 
of a brass casting required had in some unaccountable 
way increased very materially during the year. This gave 
rise to an investigation, which resulted in disclosing a very 
neat trick on the part of the brass founders, but one which 
resulted disastrously to their reputation and future busi- 
ness. They had lagged the castings with cardboard jack- 
ets, being careful not to increase the stock on the surfaces 
that were finished. This precaution insured that the extra 
metal would not easily be discovered in machining the 
piece, and they got by with it for almost a year. Now, in 
that same shop, the owner makes it a point to check the 
weight of individual brass castings against a standard in- 
stead of checking up total receipts from the brass foundry 
without regard to individual pieces, as was his former 
custom. It is the face value of the coins which you have 
that makes you rich or poor, and not their total number. 


SAVING AND SPENDING 

Another illustration showing the necessity of inspect- 
ing purchased material was very forcibly impressed on 
the owner of a small shop in Illinois. Finding a slight 
difference in the price of machine bolts in favor of a local 
concern, he changed his order over to that plant. There 
were no limits specified on the screw threads, either for 
diameter or lead. Such a thing had not entered his 
head, since all that had been received from the old plant 
had been satisfactory. He was much surprised in receiv- 
ing these bolts to find that the nuts which he was tapping 
in his own shop failed to go on as they should, and the 
result was that the whole consignment had to be sized by 
hand with a die before they could be used. Today, he 
not only has a specified limit for these things, but also 
inspection gages, which he uses on receipt of the goods. 

It pays the small-shop owner to purchase his materials 
on specifications and to reject them very promptly when 
they fall below the requirements. Those who do this are 
respected and get better treatment. Some unscrupulous 
dealers will try to shove second-class material upon the 
small shops, which they believe do not take the precau- 
tions that the big ones do in these matters. This is es- 
pecially true where differences from specification can be 
found only by chemical analysis. While the small shop 
cannot afford to maintain a chemist for the purpose of 
checking these. things up, it can at least have occasional 
analyses made by practicing chemists and act according 
to the results thus found. 


JOKERS IN THE SPECIFICATIONS 


There was one shop owner, and by the way, not a small- 
shop owner either, who carried the specification idea to an 
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extreme, 
iwo little inconspicuous items that would doubtless be 
overlooked by the anxious salesman, and yet that would 
give him almost unlimited opportunity to reject the 
goods. When these arrived, he would immediately make 
a kick, expecting and usually receiving an increased dis- 
I suppose that he made 
we 


count for retaining the shipment. 


He would include in his requirements one or 
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several hundred dollars in one year by this practice. It 
is costing him three or four times that much now, for 
those who continue to deal with him always tack on a 
good fat percentage for such contingen ies before they ac- 
cept his order. He is now really buying most of his ma- 
terial at 24% per cent. over the regular market price and 
doesn’t realize that it is a penalty for his petty tactics. 


Punches and Dies for Making a 


Feeler 


By Ropert 





SY NOPSIS—In this article are shown and de- 
scribed the punches and dies used in making a 
feeler finger for a knitting-machine stop motion, 
These parts must be produced of a light and accu- 
rate construction, as on their successful opera- 
tion depends the stopping of the machine, should 
one of the threads break. The tools are of mod- 
ern design and manufacture and are giving satis- 
faction both as regards quality and quantity of 


production. 





The feeler finger is used as a part of the stop motion 
on the knitting machinery manufactured by the Wild- 
man Manufacturing Co., Norristown, Penn. One of the 
finished fingers is shown in Fig. 1. 

The first operation consists of blanking the part to 
the contour indicated in Fig. 2. For this operation the 
tools shown in Figs. 3 and 3-A are used. The stock is 
first cut to the correct width and then fed into the die 
at A. The die is provided with a stop-pin at the rear, 
which locates the strip for each stroke. Thus, there is a 
minimum amount of waste material. When the punch 
B descends the blank is punched to the shape shown at (. 

It will be noticed that the pins )) work in long steel 
bushings in the die. These bushings insure a proper 
alignment. 

The next operation is punching the small hole, as shown 
in Fig. 4. The tools used for this purpose are illustrated 


Finger 
MAWSON 


in Fig. 5. These consist of a simple cylindrical punch 
and die, which are used in a small punch press. The 
blank is placed on the die, the correct location being ob 
tained by a stop attached to the machine against which 
the piece is placed. The punch is then caused to de 
scend, piercing the hole with the small notch 

The operation of punching out the slot is performed 


in the sub-press, Fig. 6. The piece is located by the pin 

















Fic. 3. Puncu anp Dir ror BLANKING 
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A, which fits into the hole pierced in the previous opera- 
tion, and pushed back against the plate B. The punch 
C is then forced down by the press and the slots punched 
out. One of the parts with the slots punched is shown 
at D. 

The head of the punch is fitted with strong compression 
springs, so that the punch tends to return to the position 
indicated as the machine plunger is raised. The rate of 
production for this operation is 400 per hour. 


BENDING Ok CRIMPING 


The last operation is bending, or crimping; this is 
performed in the punch and die shown in Figs. 7 and 7-A. 
The piece is placed in the die and pushed against a 
stop surface. The handle A is next pushed down, which 
forces the clamp B onto the piece, thus holding it in 
position. The punch C is then forced down by the ma- 
chine, and the crimping operation performed. One of the 
crimped feeler fingers is shown in front of the die base. 
It will be observed that the same principle of having 
the pins in the punch guided through long bushings in 
the die is again followed. 
# 


Selecting Foremen and Assign- 
ing Their Duties 


By J. P. Bropuy* 


In thousands of cases incapable men are chosen as fore- 
men because the question is not seriously enough con- 
sidered. All are careless in this respect, for the reason 
that they do not seem to anticipate the possibility that at 
any moment they may require a foreman for any depart- 
ment. This may come about from a variety of reasons- 
incompetency on the part of the man in charge, his ac- 
ceptance of a position elsewhere, the enlargement of the 
department, or some other cause. 

Of course, a good foreman is not as essential as a good 
superintendent or manager, but nevertheless a number of 
inferior foremen work more or less disaster to any con- 
cern. 

It is well to have uppermost in mind the actual ability 
of your men, looking ahead toward the necessity of using 
some of the best for important positions. If this matter 
is not given the attention it deserves, you are liable to 
make a costly mistake when the time comes to make a 
choice. 

If possible, a foreman should be chosen from among 
the employees ; a business of any size should never have to 
go outside for a foreman. One of its best workmen, who 
knows how the work should be done and the kind of tools 
to use and who has at his finger ends ajl the many fine 
points in connection with the product, is the logical choice 
because of his experience. In most cases it is a long- 
drawn-out proposition for a new man to become familiar 
with all these details. More than this, a man chosen from 
the ranks knows the ability of the men surrounding him. 
He knows what each man is adapted to, as every man is 
qualified to do one thing better than anything else. Thus 
the placing of his men would be done without any great 
amount of guesswork—and the assembling of men on the 
floor takes more serious consideration than is generally 
given it. Each man is able to do one thing just a little 


*Vice-president and general manager, Cleveland Automatic 
Machine Co. 
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better than the others. If he is working on something at 
which he is not expert and never will be, a right change 
means greater quantity and undoubtedly better quality. 

A capable foreman is a first-class asset. He must be 
careful at all times to see that his men are performing 
their duties satisfactorily, and he must treat all impar- 
tially. He should never allow his temper to get the better 
of him to the extent of being abusive. If a man is work- 
ing for him whom he does not like for some reason, he 
should not permit this to work to the disadvantage of this 
particular man as long as he is performing his duty for 
the company. He should be diplomatic at all times and 
carefully investigate troubles as they arise, and he should 
reprimand when reprimanding is necessary. If he is a 
good foreman he should be just as much interested in his 
work as though the business belonged to him. 

In selecting a foreman his duties should be explained 
to him thoroughly, because it is as necessary to instruct 
a foreman as it is for a foreman to instruct his men; his 
daily duties are just as specific. When he is selected, his 
superiors should explain his actual authority in order to 
prevent future misunderstandings. 


Duries oF FOREMEN 


The duties of a foreman in days gone by were much 
different from what they are today. In former years li 
was called upon to see that his men always produced a 
fair day’s work. The efficiency system is his guide in 
this respect today. Often he had an abundance of other 
duties to perform, and the consequence was that this im- 
portant matter of obtaining a fair day’s work was bound 
to be neglected. This state of affairs is now disappearing 
through wise management. 

In the first place, the foreman will discuss with hi 
He will go ovel 


the 


superior the work under consideration. 
details 


the sketches, blueprints or samples and vel 
thoroughly in his mind, never saying, “I understand,” 
when there is a possible chance that he does not. It | 
that the 


according to the specifications, whatever they may be. As 


the foreman’s duty to see work is performed 
already mentioned, there was formerly a great possibility 
that the foreman would be overburdened, for the reasen 
that he had to be continually on the alert as to the class of 
He had to be 


careful that his men did not consume five hours on a job 


work being done and to plan far ahead. 


that should take only three, thus neglecting the time 
part of it and caring for nothing but a good job. In such 
cases, if the long time Was taken, the foreman Was ¢ ither 
inferior or had too much to do and should have had an 
assistant. ‘This means that the forcman of the past was 
expected to do many things that really should have been 
done by his superiors. 

As things are today, especially where a good efficiency 
The 
work is planned for him by those whose especial duty it is. 
The foreman must regulate his work to the extent of pro- 
ducing the right thing at the right time. He must be on 
the alert to be sure that each individual under his care 


system is used, the foreman’s duties have changed. 


commences the work properly and selects the right tools for 
the job, and he must examine at least the first piece pro- 
duced to see that it is up to gage and that no mistake 
has crept in in reading the drawing or from other things 
which might mislead the workman. 

Now, when a foreman receives orders from his superin- 
tendent, the time is named for the different operations. 
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It is his duty to inform the workmen that so many pieces 
are to be produced per day. If the workman fails to 
produce the required number, there must be a reason. If 
the reason is that the time is too short, it must be investi- 
gated. If it is that the work is being done too slowly, 
the workman should be guided. This is a case where the 
efficiency engineer or his assistants must get busy and 
show this man why it is taking him 15 min. to make the 
piece that should be done in 10 min. If the engineering 
department is mistaken in the proper time and is expect- 
ing the work too soon, it is the engineer’s business to 
correct the mistake. 

A foreman should be in constant touch with his depart- 
ment, which means that he should be in close touch with 
his men. If he discovers a man who is difficult to handle, 
he should not hesitate to inform the superintendent of the 
case. 

If work is spoiled and the fault is his, the foreman 
should never under any circumstances hesitate to accept 
the blame. If this is not done, he gets the name of 
being a man who is never willing to take the blame that 
properly belongs to him. The effect of this means discord 
and expense to the company. Loyalty of the men to the 
foreman is all-important. No matter how exacting a 
foreman may be, if his work is dependable he will com- 
mand the respect of his men. He should practice fairness 
always, not reach conclusions too suddenly, be firm in his 
decisions, although flexible at the right time, and wide 
awake to the fact that results in his department may 
lead to something better in the future. Al] these things 
are very important. 


There is no question but that a good foreman will’ 


always be honest so far as his dealings with the office 
are concerned. He commands the respect of those above 
him at all times, and will always be dignified in his posi- 
tion and never disrespectful. 

Flippant replies to the men who ask questions ultimately 
lead to carelessness on the part of the workmen. Such 
remarks as, “Who cares, I don’t,” “This is good enough, 
no one will see it,” “I have no time now to bother with 
you,” “Use your own judgment, I am too busy,” often 
have a bad effect. The following would be a dangerous 
remark, “Take it from me, this is about the last time I 
This is nothing but con- 


am going to bother with you. 
You are getting to be a 


founded stupidity on your part. 
nuisance around here, and [| will get rid of you the next 
time this happens.” A better reply would be, “You have 
been told many times before that this was wrong. I am 
about through warning you, remember this.” This man- 
ner of handling a matter of this sort would be much more 
effective than the careless way of replying to a workman. 
A gentlemanly foreman who knows his business and has 
real backbone is bound to be a winner. A smile sometimes 
is a great deal better than constantly complaining where 
there is no just reason. His men will respect him in- 
finitely more if he is exceptionally exacting and not vacil- 
lating in his orders as to what he actually expects his men 
to accomplish. 

A slovenly foreman should not be tolerated. By this is 
not meant the value of his clothes, but his neat, cleanly 
appearance, which instills in his workmen the thought of 
tidiness. He should lead the way in this respect. 

All this really means, as stated in the first part of this 
article, that we ought to be alert as to the qualifications 
of the workmen in our employ so that when a foreman is 





MACHINIST Vol. 43, No. 1 
required we can choose the right one. Mistakes are made 
constantly because of our disregard of this all-important 
matter. In any department in any line of business, it is 
the duty of the management to have in mind the capable 
man to fill positions of importance in the future. 

& 


Making a Small Forming Die 
By J. C. STuart 


While working at the Liberty Machine & Manufactur- 
ing Co., Springfield, Mass., in August, 1914, I had some 
forming punches and dies to make that may interest some 
of your readers. They were to turn out the piece shown 
in Fig. 1 and were to be formed in a hand press as shown 
in Fig. 2. 

I first made the cup-shaped piece, Fig. 3, of hardwood. 
This I filled with plastetr of paris and while soft pressed 
the model (which had been submitted with the job) into 
it, centralizing by marks, as indicated at A in Fig. 2. 
When the plaster had set, the model was taken out and 


Pe mn mn nnnnenn Da ancneenennns Spl 





FIG2 
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the mold was trimmed up smooth on top and edges with 
a file, and sent to the foundry, where a fine iron casting 
was made from it. This was smoothed up in the form 
and machined where indicated. Two countersunk holes 
for fastening to the press were then drilled, as shown. 
This completed the die. 

I then made from a hardwood block the piece shown 
in Fig. 4, turning the stem to fit the hole in the spindle 
of the press. The die was next set into place in the 
press and a piece of cardboard wound around it and held 
with a rubber band to form a cup. The model was then 
placed in the die and after placing the piece shown in Fig. 
t in the spindle, plaster of paris was run into it and 
allowed to set. The die and model were oiled so that 
the plaster would not stick to them. The plaster was 
anchored to Fig. 4 by two large-headed tacks shown at 
B. Some thick paper was then glued to the stem of 
the punch to allow for small finish. This was sent to 
the foundry and cast of fine iron. It was then smoothed 
and finished in the same way as the die, care being taken 
that the stem ran true before turning. It was next 
placed in the spindle with the die and model in place and 
spotted for the setscrew point at C. By this method a 
very satisfactory job was turned out. 
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Mixing Preparation with Common 
Sense 


By Joun H. Van DeEVENTER 





SYNOPSIS—The United States does not main- 
tain a large standing army. In the event of war, 
our fighting men would be recruited from civilian 
ranks. We believe that this is the best plan for our 
country, in that it avoids the enormous expense of 
maintaining an army on a war footing in times of 
peace. Each soldier in the field requires at least 
one industrial worker to keep him supplied with 
implements of war and munitions. Thus, if we 
should raise an army of six hundred thousand men, 
an industrial army of the same size must be had to 
keep them properly supplied with war material. 
To transform 150,000* men into a fighting army 
of 600,000 would be a mighty task. But it would 
be insignificant alongside that of expanding our 
5000 arsenal workers into an efficient industrial 
army one hundred and twenty times greater. 





The ordinary man measures military power by regi 
ments, batallions, divisions, ships and guns. He does not 


look beyond this to the machine shops, manufacturing 


plants and railroads, without which an army, however 
large, is as ineffective as its miniature wooden or card 
board imitation, with which children amuse themselves. 

The shopman who reads the newspapers and who knows 
that the process of producing war material has nothing 
in common with slight-of-hand, but involves organization, 
planning and plenty of hard work, is beginning tv have a 
conception of the real truth. And it is the’duty of those 
who have this knowledge to mold public opinion so that 
whatever constructive work is done in the direction of pre 
paredness will be based on a solid foundation. 

The task is made harder by an apparent lack of con 
ception of the real truth on the part of some who are in 
positions of great responsibility. In an interview with Jo 
sephus Daniels, Secretary of our Navy, published in the 
New York Times of May 23, 1915, the foilowing is food 
for thought: 


I take the position that the 
position to manufacture every war implement and war muni 
tion, for two reasons: First, control of, and 
preparedness; and second, the elimination of the incentive of 
dollar-making individuals to urge the nation on toward war 


Government should be in a 


economy in, its 


If this statement of Secretary Daniels is founded on 
fact, we must not restrict its interpretation to the making 
of shot, shells and guns alone, but to every industry which 
may profit or increase its output by reason of war. If we 
fail to do this, we draw a very distinct line that unjustl) 
classifies the makers of shot, shells and guns as possible 
jingoes, and leaves the manufacturer of automobiles, ma- 
chine tools, medical bandages and the like entirely free 
from this imputation. If jingoism goes hand in hand 
with an increased output, these latter industries and also 
those which have to do with the making of uniforms, 
shoes and such supplies, and those that take care of the 
provisioning of armies, should come equally under the 
staff, total Na- 


*Total enlisted strength, line and 85,965; 


tional Guard, 70,000. 


ban. In other words, the Government would find itself 
under the necessity of manufacturing everything that it 
needed to equip and maintain its fighting force. 


AN ANOMALOUS SITUATION 


If in our country there were a large number of indus 
tries whose major products could be utilized only through 
But, 
for illustration, among those shops making machine tools 
and automobiles would be best fitted for 


turning out munitions of war. The situation would be pe 


war, there might be grounds for such a statement. 
found many 


culiar, to say the least. “We welcome your machine tool- 
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biles for our land transports, but nix on your shot and 
shells. 

The first part of Secretary Daniels’ argument is that 
making munitions in government arsenals tends toward 
This may be disputed in at least one item, 
But assuming that 


You are not to be trusted when it comes to that.” 


economy. 
namely, the making of battleships. 
vrivately made munitions come high, there may be a rea- 
son for it. Is there sufficient about these 
products and the processes of making them distributed 
among a sufficient number of American shops so that a 
large number can bid intelligently upon them? 


knowledge 
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Have you ever been invited to bid on this work? And 
if you had an article to sublet and wished to get a mini- 
mum price for it, would you restrict your negotiations to 
a few and cover them with secrecy if you expected to be 
successful ? 

BuyinGc DEFENSIVE INSURANCE 

When the Government spends a dollar for such material 
with a private shop it gets not only what it pays for, 
but defensive That dollar taps a 
reservoir of resource, conveys the knowledge of how to 
make the article in question, buys insurance against just 
that ignorance in such matters that caused a Cabinet 
crisis in England. On this class of insurance our govern- 
ment has, for the last twelve years, spent an annual aver- 
age of three million dollars. The appropriation for pensions 
for 1915 was one hundred and sixty-nine millions. One 
dollar for preparedness insurance to one hundred and 
sixty-nine dollars for damages partly, if not wholly, due 
to a lack of it! 

What do you know about ammunition and equipment 
What does our country know about the 
The answer in 


insurance as well. 


for our country ? 
capability of your shop for this work? 
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were to do as well in proportion to population as Canada 
has done, it would mean that 600,000 people would be 
required. And this is just one hundred and twenty times 
as many as the total number that we employ in all of our 
government arsenals. 


RECRUITING THE SHOPS 


To maintain arsenals one hundred times as large as our 
present ones would indeed be most violent militarism. 
But to expand them suddenly to one hundred times their 
capacity in case of war would not only be an impossibil- 
ity, but an absurdity to think of. 

We do not believe in maintaining a large standing army. 
In case of war we expand this by enlisting the civilian. 
We do not maintain large or numerous arsenals. Why, 
then, should we overlook the powerful resources of the 
civilian manufacturing plants? Why are the resources 
of private shops to be considered as illegitimate for our 
defense, while the bodies of private citizens are wel- 
comed for the same purpose ? 

We have no means of estimating the total number of 
shells used daily in the great war. But we do know that 
hundreds of thousands of them are thrown in a single bat- 
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lr We Restrict tue U. 8S. Propucrion or Munitions To GovERNMENT ARSENALS WHERE WOULD 


THE INpustTrRtAL Reserves COME FROM IN CASE OF WAR 


nine hundred and ninety-nine shops out of a thousand will 
be: “Nothing.” 

It is quite possible for our government arsenals to 
make enough war material in time of peace. In fact, if we 
are figuring on continued peace, why make any? But sup- 
pose we were to be engaged in a nation-sized war with a 
full-grown power, or a combination of them, what then ? 

Evidently an industrial force of not less than six hun- 
dred thousand is required to back up the efforts of a 
nation-sized war. We can check this figure in another way. 
Canada, with a population of 8,000,000, has 40,000 en- 
gaged in working on war material. That is 14 per cent. 
of the total population, and it must be remembered that 
Canada is producing but a very small part of the im- 
mense variety of articles required. If the United States 


tle, that the British cabinet crisis was precipitated be- 
cause of a lack of these munitions, and that Canada alone 
is now producing 25,000 shrapnel and explosive shells 
per day. We know that an enormous demand for mu- 
nitions has been felt in our own country, conclusively 
proving that the manufacturing facilities of the coun- 
tries involved were far from adequate, though we hear 
that France alone produces 200,000 shells per day. 

Canada is a country from which we have authoritative 
figures on shell production. If we did as well in time 
of war in proportion to our relative population, it would 
mean that we must daily produce 312,000 shells for field 
artillery. 

Now listen! In 1913 the Frankford Arsenal, the only 
one in our country making or fitted to make field ammuni- 
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tion, turned out 36,184 shells averaging 3-in. size—almost 
enough to last 15 minutes during a good-sized battle! 

But the next year they did better. Here are the words 
of the Chief of Ordnance, General Crozier, in his report 
to the Secretary of War in 1914: 

“During the past year, the facilities for the manu- 
facture of mobile artillery ammunition at the Frankford 
Arsenal has been materially increased and further in 
crease is being made. This increase is needed to meet the 
expressed wishes of Congress, that all, or nearly all, mobile 
artillery ammunition appropriated for shall be manufac- 
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A total of 102,818 shells averaging 3-in. caliber in one 
year! Three hundred and forty a day! Putting ma- 
chinery on the roof and out in the yard and conducting in- 
spection down in the coal cellar might boest the yearly 
output to as much as Canada is now making in a week 
Evidently, Frankford could not produce in a year’s 
time, running three shifts and crowding the attics, as 
much ammunition as we would require in a single day of a 
nation-sized war. The other arsenals offer no relief, as 
they would have troubles of their own with field guns, 


sense, 


heavy-caliber projectiles and the like. the name of 


common where would 
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tured in government plants, the cost of such manufacture 
having been materially less than contract prices. 
“Facilities for the manufacture of artillery ammunition 
were greatly increased by the installation of machinery 
to the value of $135,000. The installation of this equip 
ment made it to for 
turing purposes and to restrict floor space for inspection 


necessary utilize attics manufa 


purposes.” 

That looks encouraging, doesn’t it? In 
running three shifts a day, they are beginning to crowd 
the attics! We should expect some showing from this! 
Here it is: 


Artillery ammunition manufactured 
during the fiscal year 1914: 
34,929 3-in. fixed shrapnel. 
9,600 3-in. navy common shrapnel 
10,005 unfixed common shrapnel for 4.7 howitzer 
2,982 unfixed common steel shells for 4.7 howitzer 
4,953 common steel shells for 6-in. howitzer 
4,475 unfixed common steel shrapnel for 6-in. 
5,846 common steel shells for 3-in. guns 
6,000 fixed cast-iron shot for 2.95 subcaliber gun 
8,928 fixed common shrapnel for 2.95 mountain gun. 
15,100 fixed 1-pounder common steel shells 


addition to 


at Frankford Arsenal 


howitzer 


their government long before 
the war. We cannot but 
admire the thoroughness and 
organization that enables the 
Germans to put up such a remarkable fight. 


If we should ever have a war, you and I will want our 
And if we should be defeated, or if the 
war should be unduly prolonged simply because those in 


country to win, 


authority neglected to properly organize our industrial 
resources, We would hold them guilty of vross incompe- 
facts to be 
preach the doctrine of common-sense preparedness, we our- 


tence. If, knowing these true, we do not 


selves are guilty of gross neglect. 
EpuCATING Our CONGRESSMEN 


Your Congressman is not a mechanic. It is unlikely 
that he knows the difference between a lathe and a planer. 
He has no conception of the time required to transform 
He 
doesn’t realize that one field gun can easily fire in one 
day all of the shells that 300 mechanics can produce in 
a week. He doesn’t know that it is impossible to expand 
a few arsenals suddenly to a hundred times their normal! 


a plant from an established to a new product. 
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capacity, and that such an expansion of mechanical re- 
sources would be possible only by utilizing hundreds of 
private shops. He doesn’t know what limit gages are, 
or that jigs and fixtures take time to build, and that it is 
a hard job to make in a hurry something that you know 
absolutely nothing about. He doesn’t realize that 
equipping soldiers with rifles is one thing, and replacing 
each rifle with a new or repaired one every five weeks (as 
is found necessary in Europe) is another. 

He does not grasp the terrific burden laid upon indus- 
trial plants because of the excessive wear and tear on 
their products, as evidenced by the reduction of the nor- 





Average sum 

paid annually 

to private firms 
by the U.S. for 
ordnance material, 


$3,000,000 


Fia. 4. 


Appropriations for U.S. pensions, 1915, $169,150,000 
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hole from rear about half the length to let flame into it, 
drilled about a dozen 1-in. holes on top, well forward, 
to let flame out; connected it by a coupling to a foot of 
half-inch iron pipe for a handle, and drilled air holes in 
coupling and handle. A smail-sized Prest-O-Torch on a 
long stem was slid in from the rear of the handle, held 
by a wedge and connected to the tank by rubber tube. 
This soldering iron looks very simple, for the torch is 
concealed, but it did the work. It is hot enough for use 
in less than a minute after the gas is turned on at the 
tank; it is not affected by a wind too strong for the 
comfort of the operator, or by cold; any mechanic can 


Each rectangle represents $3,000,000 
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mal five-year life of a transport motor car to the brief 
span of ten days. 


A PERSONAL RESPONSIBILITY 


It is up to you who can realize these things to enlighten 
your Congressman. He should know you well enough to 
know that you are not a dollar-chasing jingo. For if the 
industrial and mechanical men in this country do not 
make plain to our representatives the meaning of common- 
sense preparedness, who will ? 

And common-sense preparedness simply means know- 
ing how, if necessary, to quickly utilize our enormous in- 
dustrial resources. It means an emphatic correction of 
such misleading fallacies as the one which would con- 
fine our mechanical defenses strictly to government ar- 


enals, 
sx 
A Gas-Heated Soldering Iron 
By H. R. Suir 


As a convenient source of clean heat where gas and elec- 
tricity are not available, the gasoline torch is commonly 


used. In the shop this may be considered good enough, 


but for field work in cold weather or wind it is often un-— 


satisfactory. For soldering, a hollow copper tip may be 
used on the torch, or the combination torch in the shape 
of a soldering iron with a gasoline reservoir in the handle 
is very handy, but they are not proof against wind or cold. 

The Prest-O-Torch, using acetylene with air (not pure 
oxygen), gives more heat in a smaller flame, and is prac- 
tically proof against wind and not affected by cold. I 
recently had a large outdoor job of soldering; the weather 
was cold and quite windy; I knew from experience that 
the gasoline torches could not be used, but the work must 
be done at once. So I took a common-style soldering iron 
about 34 in. square, cut off the part the handle passed 
through, hammered the rear end of the body nearly round 
and cut a half-inch pipe thread in it. I drilled a 5¢-in. 


make it in a short time; it is not expensive to operate, for 
the flame is inside and very little heat is wasted; and 
last, but not least, it does not drive the operator to drink 
hy general cussédness. I send this information by the 
first mail after using the device, in the hope that it 
may prevent the moral downfall of some unfortunate re- 
pairman who is trying to use a gasoline torch under con- 
ditions to which it is not suited. 


% 


Old Air Cyladere as Work 
Stands 


‘In the Rock Island R.R. shops, Silvis, TL, assembling 
and repair stands for pumps and air cylinders are made 


The 


from old air cylinders, as shown in the illustration. 





Oup Atr CyLInpers AS Work STANDS 


hack head is removed, and the flange is lagged to the floor. 
A bracket is fastened to the piston rod, to which the 
work may be bolted. A setscrew keeps the piston rod 
from turning when tightened, or with the screw loose, 
the work may be turned as desired. 
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Cements, Glues and Solders 


By E. 





SYNOPSIS—The preparation and use of mate- 
rials employed in the machine shop to join other 
materials. These include starch pastes, glues, iron 
cements, solders and spellers. 





The machinist’s most natural thought, when the prob 
lem of fastening two things together arises, is to bolt 
them; the boiler maker forgets that there is any other 
method than to rivet, and the blacksmith’s natural in- 
clination is to weld. All these are necessary operations in 
their places. The shop manager is the man who must pre- 
serve the balance and not allow the natural impulse ot 
the individual foreman to carry him out of the line of 
greatest efficiency. 

The processes of joining, outside of those usually classi- 
fied as fastenings, range all the way from pasting to weld- 
ing, and all of the processes are in use in any shop doing 
a variety of work, if we include all its departments. 

The paste used in mounting blueprints, etc., may be 
a simple flour paste made fresh as needed or kept fresh 
by the addition of a little benzoate of soda. This depends 
for its value on the small amount of starch contained in 
the flour. It has quite naturally been largely superseded 
by the use of starch itself in the form of dextrin. Starch 
It is commonly ob- 
For use as a 


is a component of almost all plants. 
tained from rice, corn, wheat and potatoes. 
food, it is also obtained from arrowroot and sago palm. 
The distinction between the different starches as foods 
depends on their taste, which does not affect their use as 
pastes. Consequently, dextrin is made from the cheap 
est materials, usually wheat in this country and potatoes 
or rice in Europe. 

The process of making starch from wheat flour begins 
with the making of a stiff dough with water, just as if 
bread were to be made. This is small 
tions on a sieve with a spray of water which dissolves 
the starch and carries it away. The residue is treated 
with a solution of caustic soda for a few hours until the 


washed in por- 


gluten is swollen, when the remaining starch is removed 
by passing it through a sieve of bolting cloth. The gluten 
which is left behind is used as a paste or cement for 
leather, also in the manufacture of macaroni, noodles, ete. 
In fact, almost all the pastes and glues are also food stuffs 
though they do not look particularly appetizing as they 
come to the shop. 

Starch is obtained from potatoes by rasping them into 
small bits, after thoroughly washing them when whole 
to get rid of dirt. 
like the dough in the wheat process and the starch dis 
solved and washed out. 

Dextrin is made from any 
dry starch to 400 or 450 deg. Fahrenheit. 
in a revolving furnace, in a steam-jacketed pot, or in an 
oil bath. After the starch has been thoroughly roasted, 
it is cooled quickly and powdered in a mill. A 
siderable amount of the starch has been changed into a 
number of compounds which go by the general name of 
dextrins and which give, when dissolved in cold water, a 
syrup-like fluid which has strong adhesive properties. It 


The fine potato meal is then washed 


form of starch by heating 
This is done 


con- 


FISH 


is used as a substitute for flour paste, than which it is 
much stronger, and also as a substitute for gum Arabic 
in mucilage. Like the other sticking compounds, it is 
used in foods, such as cheap candies, and in brewing beer 

For a great many purposes it has driven gum Arabic 
out of the market. The latter is a natural gum which 
flows from trees of the Acacia family, which are native 
to Africa. these 
trees, but from the point of view of the adhesive quali- 


There are a number of varieties ol 


ties of their gums, they are practically the same. They 
are largely composed of Arabic acid combined with cal- 


clum as a salt. 
equally well, but not in alcohol. 


They dissolve in hot and cold water 
Gum Senegal and gum 
Tragacanth are similar; in fact, for commercial purposes 
they probably are often sold as gum Arabic. 


The GLuEs 


Very similar to dextrin and gum Arabic, but stronger 
still, are the glues. All of these substances adhere by pene- 
trating the pores of the materials and forming a connec- 
Theoretical- 
ly, all the glue or cementing material should be squeezed 


tion something like that suggested in Fig. 1. 


out from between the two surfaces and they should come 


in actual contact, as in Fig. 2. That is probably often 
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Fias, 1 AND 2. DIAGRAMS OF GLUED JOINTS 


accomplished in the case of glue holding wooden parts 


together. It is nearly true in soldering and brazing, 
where a section through the joint will sometimes show the 
solder or spelter penetrating into the metal each side ot 
the joint, but not showing more than a fine line’ between 
the parts. 

As dextrin is the connective with which plant parts are 
joined, so glue is the animal connective. It is obtained 
by decomposing animal tissue. Commercial glue is ob 
contain the most of it, 
It is also made from 


food is known 


tained from those parts which 
such as the hoofs, bones, hide, ete. 
the refuse of fish canneries. Glue used for 
as gelatin. Other than the name and possibly a little 
more attention to purity, there is no difference in compo- 
sition. The gelatin which has the greatest adhesive quali- 
ties is used for glue, and such parts as the skins of calves 
and sheep and the skins of some kinds of fish are used to 
make what is sold as table gelatin. Isinglass is another 
form of glue of small adhesive quality, which is prepared 
from the swimming bladders of fish. It is colorless and 
jellies readily and is therefore in considerable demand for 
food purposes. 

The process of making glue from hides and other un- 
tanned refuse of slaughter houses and tanneries is to wash 


the material and then to put it in lime for one or two 
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months. It swells during this treatment and the fatty 
matter is converted into a lime soap. It is then thor- 
oughly washed to remove the lime soap, lime and dirt. 
This is done by means of mechanical beaters. It is then 
treated with either hydrochloric or sulphurous acid, which 
removes the last of the lime and also bleaches the stock. 
After the acid treatment, it is thoroughly washed again 
to remove the acid and then boiled or cooked until the 
glue forms. While this is called boiling, it is just as 
desirable that the actual boiling of the material should 
be avoided in this process as it is when preparing the fin- 
ished glue. This is done in open wooden or tin-lined vats 
heated by steam coils. Such grease and lime as has 
not already been removed rises to the top and is skimmed 
off, and any solid matter, like hair, is filtered out. Any- 
where from three to five boilings are necessary to get all 
the recoverable glue from the stock, each time using fresh 
water. It is necessary that the cooking should be carefully 
done. If it is done at too high a temperature or is con- 
tinued too long, it will harm the resulting glue and take 
away its life, or adhesive qualities. 

A little borax, formalin, zinc sulphate or other preserv- 
ative is put in the glue before it is cooled. It is then 
boiled down either in the open or in a vacuum pan until 
it will jelly. The vacuum pan gives the strongest glue and 
the open boiling the clearest. The jellied glue, which 
contains about 85 per cent. water, is then sliced into thick- 
nesses of from 4 to 14 in. These slices are dried in a 
dark room at about 100 deg. Fahrenheit. If heated hotter 
than this, the glue will melt again, and if much lower, it 
will mold. In the summer time it is almost impossible to 
make glue properly, and in the winter it is spoiled if 
allowed to freeze. Dry glue contains about 15 per cent. 
water, the freezing of which disintegrates it and reduces 
its strength. 

Glue is sold either in thin sheets, just as it dries, or 
broken in small bits or ground to a coarse powder. The 
object in grinding it is to shorten the process of getting 
it ready to use in the shop. There it should first be al- 
lowed to soak in cold water until it softens to a jelly and 
then cooked over a gentle heat until it is liquid. If it is 
in very thin sheets or a powder, the water has more chance 
to get at a large area of the surface and it will soak faster. 
The advantage which is claimed for the ground glue, so 
far as strength is concerned, probably comes from the fact 
that it is less likely to be under-soaked and over-cooked, 
through the carelessness or ignorance of the user, than the 
sheet glue. 

Bone glue is not much different from hide glue. It is 
made from green bones, which should be used soon after 
the meat is removed from them. They are boiled in water 
or treated with benzine to remove the oily matter. They 
are then crushed, treated with acid as in the previous case 
and then with lime water. The mass is cooked, the grease 
skimmed off, the solid matter filtered out, and the gelatin 
jellied and dried as in the previous process. The glue is 
dark. If a light glue is wanted, it is bleached with sul- 
phurous acid and again evaporated. 

Fish glue is used wherever a cheaper glue of somewhat 
less strength is serviceable. It is made by boiling heads, 


tails, and other refuse from canning factories; treatment 
after the first boiling is the .ame as for hide glue. It has 
a very disagreeable odor which may be overcome to some 
extent by mixing in some substance which has a more 
powerful but less disagreeable smell, like creosote. On 
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account of the odor, it is often made into liquid glue by 
adding to it an acid which will keep it from jellying when 
it is cold, but which does not materially change its ad- 
hesive qualities. It is not a desirable glue in case the 
wood to be glued is heated, as in veneering, or for the 
better quality of cabinet work. 

The acid used may be either nitric, muriatic or acetic. 
The last is more often used when the base of the liquid 
glue is fish glue because it helps kill the odor. The acetic 
acid may be ordinary vinegar or wood vinegar, both of 
which contain a large proportion of acetic acid, or it may 
be the acid made as a byproduct in the manufacture of 
wood alcohol. 

Liquid glue can be made from the ordinary animal glue, 
and when so made is stronger and better than the liquid 
fish glue. 

The selection of glue appears to be based entirely on ex- 
perience and experiment on the job. The classifications 
made by the makers mean nothing as a basis of comparison 
between makes. A very clear glue, which may be necessary 
for some purposes, as in putting together light-colored 
woods, is not likely to have the strength of a dark glue. 
On the other hand, the very dark glue may have been 
overheated in the process of manufacture and thereby 
made less adhesive and its strength decreased. In very 
general terms, hide glue is the strongest, bone glue next, 
and fish glue weakest, but there are no tests by which it 
can be determined in which way a given barrel of glue 
was made nor what mixture of the different kinds it may 
contain. The strength of sheet glue may be judged by 
breaking it with the fingers, but its adhesive qualities can 
be told only by use. 


APPLICATION OF GLUE 


Woodwork, particularly hard wood, should be heated 
and the glue applied hot for the best and most lasting re- 
sults, and the parts should be well fitted and clamped very 
closely together. The heat prevents the wood chilling the 
glue, allowing it more time to penetrate the pores, and 
the close fitting and tight clamping serves to lessen the 
amount of glue in the joint. Glue is always subject to 
the absorption of moisture. If the glue joint is thick, 
so that there is an appreciable surface exposed, the mois- 
ture of the air will gradually loosen the joint. The same 
thing may also happen if the wood is not thoroughly 
dry; the moisture in the wood may destroy the joint. 

In the pattern shop it is usually possible to reinforce 
almost all glue joints with nails, but they do not and can- 
not take the place of glue. In fact, if the glue joint 
fails, about all the good that the nails do is to prevent 
the parts from being lost. It is also supposed that pat- 
terns will be shellaced and kept covered with a protecting 
coating that will prevent moisture attacking the joints. 
Inspection of patterns that have been in use for a year or 
more without re-shellacking will show that the shellac is 
practically gone and that all that remains is the lamp- 
black with which it was colored. The lampblack is there 
to keep the joints from showing and also to cover up the 
putty and wax, but the first coats of shellac which carry 
so much coloring matter should be followed with one or 
two coats of nearly clear shellac to give it a protecting 
covering. 

Glue dissolved in hot water is used to make a thin 
size with which to cover brick walls and cement or con- 
crete surfaces so that they will not absorb moisture or 
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take up too much paint. This process has given way 
somewhat before the advent of cold-water paints, for which 
casein is added to the paint itself, making it in a measure 
self-sizing. 

Other materials are used for similar purposes, such as 
india rubber dissolved in benzine. The rubber should be 
fresh; the reclaimed rubber which is often used for this 
purpose has no considerable strength. It can be discovered 
only by testing it against cement which is known to be 
made of real This cement mixed with 
shellac to cheapen it, and also because shellac in itself 


rubber. is often 


has considerable strength as a glue. 
Iron CEMENTS 


The cements for iron, steel fillers, etc., are probably all 
based on the old sal-ammoniac and iron filings cement, 
which is free to all. To these ingredients a little pow 
dered sulphur is often added. The filings should be fine, 
the finer the better, and the sal-ammoniac should also be 
When if 


more and coarser 


finely powdered and the whole mixed thoroughly. 
is to be used, it mixed 
filings so that the sal-ammoniac may be only one-twentieth 
part of the whole. This is then mixed with water and put 
It hardens by the evaporation of the water, 


may be with 


in place. 
during which there is chemical action between the sal 
uimmoniac and the iron forming a rust joint of some con- 
siderable strength. 

Various secret adaptations of this cement and various 
proportions of the ingredients are used, and the claims 
made for them are equally varied. The largest advan 
tage that I have noticed is that the prepared cements save 
the bother of getting together the materials and are likely 
to be more thoroughly mixed. 

For water-tight work, wooden tanks, etc., a 
of boiled oil with twice as much ordinary glue is some- 


mixture 
times used. This is cooper’s glue. 

Shellac and borax make a cement which is used by stone 
cutters to fasten on pieces of stone accidentally broken 
off. 

Rosin and beeswax in varying proportions are used for 
lasswork similar to the use of putty. 


Such joints may stand indefinitely. 


Plaster of paris, calcined gypsum, is used as a base for 
another set of cements. This is mixed with about one- 
third its weight of water to make a thin paste, which is 
poured into place. It sets so quickly and has so little 
strength of its own that it is usual to mix with it alum or 
borax or to add alcohol to the water with which it is 
mixed. These both harden the surface and retard the 
setting, making it possible to apply it with a putty knife 
instead of pouring it. A mixture with vinegar and water 
has something of the same action. 


SOLDERING AND BRAZING 


Soldering and brazing are similar methods of fastening 
metals together by means of a cement which adheres only 
when hot. There is no hard and fast way in which it may 
be decided that one process shall be called soldering and 
another brazing, except that custom gives the latter name 
to the process which employs spelter. The distinction 
between brazing and welding is equally indistinct in prin- 
ciple. If the material used as a solder is the same as the 
metals joined, then the process is accepted as welding. 
For example, brazing brass is strictly welding. 

The most common solder is what is known as half-and- 


half, or one-half lead and one-half tin. A hard solder 
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is made by using a larger proportion of tin. Bismuth and 
cadmium are used to make a solder which will melt at low 
temperatures. The range is from a solder with about 20 
per cent. bismuth, which melts below the temperature of 
85 per cent. tin 
381 deg. Fahren- 
The fluxes for use with this process have already 


boiling water, to one containing about 
and the rest lead, which melts at about 
heit. 
been discussed under the head of materials used in heat 
treatment. 

Spelter is usually one-half tin and one-half zine, though 


A harder 


spelter is made by increasing the proportion of copper 


the same name is applied to the metal zine. 


until it is three-quarters of the whole, or it may be soft- 
ened until the copper and zinc are entirely omitted and 
All the 


spelters except this last are therefore really forms of brass. 


two parts of tin and one of antimony are used. 


They join parts in the same way that glue acts on wood 
by penetrating the metal each side of the joint, as can 
easily be seen by filing a joint. 

In the forge method of welding, the metal protected 
from oxidization by a flux is raised nearly to the melting 
point and then forcibly pressed together. Many metals 
will weld to some extent cold, if the surfaces are actuaily 
clean, if they fit exactly and if they are pressed to- 
Welding appears to depend on the 
Most 
slowly at ordinary temperatures that the surfaces oxidize 
before they come in intimate contact. Some of the softer 


metals like lead, however, will actually weld cold. 


vether long enough. 


possibility of the metal flowing. metals flow so 


The open forge, or blacksmith, process of welding at 
its best 
discrepancies in the strength of the welded joints. 


is unreliable and uncertain. Tests show great 
Every 
different size and shape of piece cools more or less quickly 
in the air and chills differently on the anvil, and there 
is great uncertainty as to the actual temperature of the 
fire. If iron were the material to be welded there would 
not be so much trouble, but iron has gone from the ma 
chine shop. Steel introduces still more uncertainty, as it 
must be welded oftentimes at so low a temperature that 
the smith is uncertain himself whether he will burn it or 
weld it or whether it will stick at all. 

The first attempt to better this condition was with the 
electric welding machine, two types of which are in use 
the low-voltage machine, which heats the joint by its own 
resistance to the electric current, and the are, in which 
the electric arc melts the material along the line of the 


The 


first is an improvement over the forge method of welding 


required weld, producing virtually a cast joint. 


in that when the proper welding heat has been found, it 
can be duplicated with certainty. The form of the ma 
chine makes it especially applicable to butt welds. The 
second is in active competition with the blowpipe methods 
The 
brazing torch is a burner for illuminating gas and air, in 
principle like the Bunsen burner. The first improvement 
was the substitution of hydrogen and oxygen for gas and 


which have been evolved from the brazing torch. 


air. This increased the intensity of the heat, but since 
most of the work was done with detonating gas made by 
the electrolysis of water, it was quite dangerous and the 
railroad companies very naturally demurred at carrying 
The acetylene torch has since very largely taken 
This burns 
At 
first acetylene was looked on as a dangerous gas to use 
and to transport, but since the discovery that it could be 


the gas. 
the place of all the other methods of welding. 
acetylene and oxygen gases mixed in the torch itself. 
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dissolved in acetone and made comparatively safe, it has 
come to be used in that form. 

Acetylene may be bought in cylinders in that form or 
it may be made on the job by the action of water on cal- 
cium carbide. There are two ways in which this may be 
done—by dropping the water in small quantities on the 
carbide or by dropping the carbide into water. If they 
are mingled in large quantities, an explosion is likely to 
occur. It is better to feed the carbide into the water, 
as in that case, if anything happens and it is desired to 
stop the generation of gas, it will cease quicker than if the 
water is fed to the carbide. The calcium carbide is made 
by mixing powdered coke and lime and heating them to- 
gether. The gas which is given off when this is dropped 
into water may be used directly after passing through 
cleaners and scrubbers or it may be stored by dissolving 
it in acetone. This is made by passing the vapor of 
acetic acid through a heated furnace containing pumice 
stone and barium carbonate. It is a liquid. It takes up 
24 times its volume of acetylene at atmospheric pressure 
and 300 times its volume at 1800 lb. per sq.in., so that 
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1800-lb. pressure. These cylinders are now handled 
without objection by the railroads, the only precaution be- 
ing to keep them out of the sun and away from artificial 
heat. 


Grinding Powder - PocKet Cut- 
ters for 18-Lb. British 
Shrapnel 


By James H. Moore 


The grinding attachment described in the following 
article is one designed to grind the cutters used in 
18-pounder English shrapnel-shell work. Owing to the 
necessarily high speed of production of these shells, the 
various tools used in the different operations are sub- 
jected to some extra rough and hard usage. This fact 
makes itself apparent in the operation of machining the 
inside powder pocket of the shell, as the cutters used 
for this purpose wear rapidly and break frequently. 
Delays connot be allowed on any particular operation, 
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when the pressure is released, the gas will be given off 
directly from the cylinder in which it is stored. As a still 
further precaution against explosion it is customary to 
fill the cylinder with brick or stoneware or asbestos fiber 
and soluble glass, which will absorb about 50 to 80 per 
cent. of the mixture. 

The oxygen is made by the use of sodium dioxide in 
water, by the potassium-chloride method, by electrolysis, 
Potassium chlorate is obtained by 


or from liquid air. 
The chlorate 


passing chlorine gas through milk of lime. 
is heated with manganese dioxide, when the oxygen is 
This process must be carefully carried out, as 


given off. 
The elec- 


it is always liable to result in an explosion. 
trolysis method is an obvious one; the gases must, of 
course, be collected separately. The liquid-air method 
is the most interesting and seemingly the one that is com- 
ing most to the fore. Air is cooled as low as possible by 
a refrigerating process while it is compressed to 1800 lb. 
per square inch. It is then allowed to expand around 
another cylinder containing some more compressed and 
cooled air. ‘The expansion takes heat away from the air 
which it is intended to cool, liquifying it. The liquid 


air is then distilled. As the temperature rises, the oxygen 
distills off first at 172 deg. F., below zero, and the hydro- 
gen when the temperature rises to 130 deg. F. below. The 
oxygen obtained in this way is about 95 per cent. pure. 
It is sold like the other gases in steel cylinders at about 


Two VIEWS OF THE GRINDING FIXTURE FOR POWDER-POCKET CUTTERS 


else the succeeding ones must suffer and production go 
down. Therefore, to overcome the difficulty of duplicat- 
ing the cutters, the fixture to be described was designed. 

The reader is familiar with the exact shape of the 
powder pocket, the type of cutter used having been shown, 
with all dimensions, on page 497, vol. 42. The corners, 
which show 0.5 in, radius, are important, as great accur- 
acy is required. 

Referring to the illustration, the base is merely a 
gray-iron casting finished as shown at A and bolted to 
the grinder table. The fixture in question was attached 
to a Greenfield grinder, but of course the base can be so 
designed as to fit the particular type of grinder the shop 
may have. The hole in the center is counterbored to 
receive the swing, or axis, bolt shown at B. To this base is 
fastened the swing table C. The horizontal slide block 
is shown at D and the upper cross-slide at #, at the top of 
which is a piece F to receive the chuck or holder block 
G. 

Although originally designed for these shrapnel-shell 
cutters only, the fixture is easily adaptable to any class 
of work where radius grinding has to be done. 

& 


When removing heads from barrels be careful to see that 
no nails are left projecting through the sides. Care should 
be used when piling. If laid on their sides, they should be 
blocked. It is dangerous to stand on the head of an empty 
barrel; use a board over it. 
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The Graphical Design of Shear 
and Press Frames--] 


By Axet K. PEDERSEN 





SYNOPSIS—This article presents graphical solu- 
tions for determining the center of gravity of usual 
frame sections; for obtaining “the designing fac- 
tor,” the tensile stress in the frame and the pres- 
sure required for punching. Calculations for frame 
design are much simplified by the use of align- 
ment charts and curves. 





Two theories, one by Andrews and Pearson and an- 
other by Bach, are now generally used when dealing 
with eccentrically loaded curved machine members. The 
remarkable tests on hoisting hooks conducted by Professor 
Walter Rautenstrauch, published in the AMERICAN Ma- 
CHINIST, Vol. 32, Part 2, p. 615, show a striking agree- 
ment between the experiments and the Andrews-Pearson 
theory. In the AMERICAN MAcuHINIsT, Vol. 33, Part 2, p. 
954, I undertook a comparative analytical investigation 
into the accuracy of both theories, proving a most satisfac- 
tory agreement. In several articles dealing with this sub- 
ject, I have therefore preferred the simpler theory by 
Professor Bach, and this procedure has been followed in 
the present article. 


press frames, the stress-strain curve is not linear, and 
the strains are not proportional to the stresses. There 
fore, employing the ordinary bending theory, the calcu 
lated stresses are apparent stresses only and may or may 
not be the actual stresses. Without making use of the 
stress-strain curve experimentally determined for the 
cast iron in question, it is not possible to determine the 
actual stress at the load imposed for brittle materials sub 
jected to bending. 

Furthermore, as there is no elastic limit for brittle ma- 
terials, the factor of safety is generally determined as the 
ratio of the ultimate tensile strength to the allowable 
stress. This is a correct definition only in the case of 
cast-iron machine members subjected to simple tension. 
For machine members subjected to bending, the factor of 
safety should be defined as the ratio of the apparent ulti- 
mate bending stress (the stress corresponding to the 
breaking load of the frame) to the apparent stress corre- 
sponding to the allowable load impressed, the apparent 
stress being calculated from the ordinary bending for- 
mulas for straight or curved bars. 

Thus it is a matter of determining the value of the 
apparent ultimate bending stress relative to the ultimate 
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While ample practical tests have proved that the neg- 
lect of the curvature results in a considerable underesti- 
mate of the stresses, the test data published in American 
literature refer mainly to ductile materials, where the 
strains are proportional to the stresses. In this case 
it is generally accepted that the factor of safety should 
be decided upon in relation to the yield-point or, perhaps, 
the elastic limit of the material, and that the calculated 
stresses are actually occurring in the section at the load 
imposed. In fact, the bending theories developed both 
for straight and curved bars are based upon proportion- 
ality between stresses and strains. 

On the other hand, when dealing with brittle materials, 
as cast iron, which are still generally used for shear and 


tensile strength of the material. Numerous tests on the 
strength of cast iron conducted by Professor Bach prove 
conclusively that the apparent ultimate bending stress is 
considerably higher than the tensile strength of the brittle 
material and that neglecting this condition and using the 
lower tensile strength in the ordinary bending formulas 
when calculating the breaking load of the frame results 
in a considerable underestimate of the strength. Fur- 
thermore, the tests prove that the ultimate bending stress 
is not a constant figure, as in the case of the tensile 
strength, but that it is dependent upon the dimensions 
of the section. 

As a relation between the apparent ultimate bending 
stress and the tensile strength of the material, Professor 
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Bach gives the following empirical formula, which is 


amply supported by the test data : 
pA . 
Su = ly § (1) 
Uu \ E, X Ot 
Where 


Su = The apparent ultimate bending stress in pounds per 


square inch, as calculated from the ordinary 
bending formulas; 

St The tensile strength of the materials in pounds per 
square inch; 

Ey The distance in inches from the “neutral axis,” or 
center of gravity of the whole section, to the 


extreme fibers in tension; 
| ON The distance in inches from the neutral axis to the 
center of gravity of that portion of the section 
which is located between the neutral axis and the 
extreme fibers in tension. 
The proper employment of the formula is readily un- 
derstood by reference to Fig. 1. 
In his discussion of curved bars, Professor Bach points 
out that the value of S, would be increased somewhat 
further; but in absence of any data, and as the increase 


at any rate would be slight, formula (1) may confidently 


VALUES OF Y 
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of safety as the ratio of the tensile strength of the materia! 
to the calculated bending stress is incorrect and that a 
correcting factor must be introduced. 


al 
4 


m= E 

NZ, 

The factor of safety for brittle materials should be cal 
culated from 


(2) 


f = Su _ St x Ey 
‘ S S \ E, 
or 
».. & 
f= N xm (3) 
and the allowable apparent bending stress S from 
Ses 
S=—-xXm 4 
; (4) 


In these equations f is the factor of safety, or the ratio of 
breaking load to allowable load. 

From time to time, statements have been made in the 
technical press that in the case of press frames the ordi- 
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h, other F, which is given by 
x (b) F, = W xh, (8) 
H Determine .he value of Z as for Figs. 3 and 4, neglecting F2; 
od thn etn then, calculate E, from . 
— F).ZH+F:.(H ) 
y (6) 3 
Bs E, - (9) 
Locating the value of X on its scale, Fig. 7, trace horizontally ‘ F 
to the right to the curve giving the proper value of Y, thence in which 
vertically down, and read the value of Z. Then - A F, + Fs: (10) 
“ Be “ Fig. 7 is plotted from the following formuia: 
BE, ZxXH (7) 1 24. (1 — X2) .Y 
For Sections Similar to Figs. 5 and 6—The total section Z x (11) 


of area F can be considered as composed of two areas, one F, 


be used as a perfectly safe approximation, the actual safe- 
tv being greater than the calculated. 

According to this formula, it is evident that with 
cust iron the ordinary method of determining the factor 


s =328—.Y 


nary straight-beam theory may be safely employed, and 
as a most convincing proof, reference is made to the nu- 
merous press frames in actual use checked by the straight- 
beam theory. 
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For Sections Similar to Figs. 3 and 4—Locate dimension A, on the M; i— 60 
axis and As; on the M, axis in Fig. 8 The line joining these points 
intersects M;. From this point draw a line through the value of B, -0.1 
on scale M, to intersection with scale M;, where the value of K, is 
read. Repeating this procedure for A; on the M; axis and A, on the ° 50 
M, axis and for B; on the M, axis, the value of K; is located on “S - 02 
the M,; axis. Then 

K = K,+ Ks (12) e 

For Sections Similar to Figs. 5 and 6—The procedure here 5 P 
is similar, except that three constants must be determined: = 
First, A, located on M, is connected with A, on Mz, from P me 
the intersection point with M; a line drawn through the 2] a 
proper value of B, on M, gives the value of K, on the 
M; axis, similarly, use A, on the M; axis, A; on the My 
axis, By on the M, axis, for determining K,; on Ms, and 2.5 
A; on the M, axis, A, on the M, axis, B; on the M, 30 
axis, for determining Ks; on the M; axis. Then ts . 06 

K = K, + K.+Ks (13) - 70 . 

Special attention is called to the double scale - 
M, and M;; the figures printed with bold types ~ 60 07 ’ 
should be read together, and vice versa. %e2 

The following formulas were used for YO 
plotting this chart: = 50) - 

Ai sin ° > 
K, = B, X log — (14) Ne 20 
As ws - 
As “ 40 v2 
K, = B, X log — (15) se) Ss 
As < Yo => 
As @ — 10 
Ks; = B; X log — (16) ~ 15 
Aa £ 6 — 30 
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In view of the discussion above presented, the reason 
for these statements now would seem perfectly clear and 
While the neglect of considering the 
curvature of the frame results in an underestimate of the 
if no account is taken of the peculiar behavior 
of cast iron in bending the ultimate stresses are con- 
Both these influences, counter- 
acting each other, may even balance, and the state of af- 
fairs may actually be very close to the conditions obtain- 
The straight cast-iron bar, how- 
ever, should not be calculated from the ordinary bending 
formulas without introducing the correcting factor m, 


casy to explain. 


fo) IS 
stresses, 


siderably overestimated. 


ing for the straight bar. 


see formula (2), and the comparison, 
therefore, has really academic value 
only. 

The actual conditions existing in the 
curved bar can only be determined by 
the proper consideration of both fac- 
tors, namely, the influence of the curva- 
ture, tending to increase the ultimate 
stresses, and the non-linear stress-strain 
curve, tending to decrease the ultimate 
Both of these determining 
factors have been observed in the fol- 


stresses. 


lowing methods. 


(CHECKING THE CAPACITY OF A SHEAR 
oR Press FRAME 


To determine the capacity of the 
press frame, it is necessary to consider 
the part of the frame which is shown 
in outline in Fig. 2. The principal sec- 
tion, 2-2, is generally of one of the de- 
signs shown in Figs. 3, 4, 5 and 6, 
and involves so many dimensions inde- 
pendent of each other that a choice for 
a given load and factor of safety is 
rendered very difficult, if not impos- 
sible. Furthermore, the strength of the 
frame is not only influenced by the 
dimensions of the section, but is de- 
pendent to a great extent upon its own 
general outline, or, in other words, the 
radius of curvature. This, again, is de- 
pendent upon the adjacent sections, 1-1, 
2-2, 3-3, etc., and can only be deter- 
mined after the general design of the 
frame has been decided upon. 

In designing a new frame it is neces- 
sary to assume the dimensions and the 
general outline and to check the capac- 
ity for a given stress, or factor of safety. 
Later on, however, a formula will be 
given which, though approximate, | 
have found very convenient in predeter- 
mining the dimensions, especially as 
the radius of curvature cannot 
termined with any great accuracy. 


he de- 


In checking the capacity of a given 
frame we proceed as follows: 

|. Determine the area F of the sec- 
lion under consideration. 


2. Determine the center of gravity 


following the instructions in Fig. 7. 
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It may be stated that a section as shown in Figs. 5 or 6 
generally increases the strength of the frame very little. 
From a practical point of view, especially in regard to 
cheapness, the advantage of a section as given in Figs. 3 
and 4 is obvious. In fact, a well-known make of presses 
has this important section exclusively of this form. 

3. Determining the radius of curvature R. 

Having determined the centers of gravity for a number 
of adjacent sections, as 1-1, 2-2, 3-3 (see Fig. 2), the 
points are joined by a curve; the radius of curvature at 
the section 2-2 is the radius of a circle, which most closely 
follows the gravity curve at this point. 


VALUES OF Q FOR UPPER SET OF CURVES 
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VALUES OF Q FOR LOWER SET OF CURVES 


Fig. 9. CHART FoR INCREASE OF FACTOR OF SAFETY 


In order to check or determine the capacity of the given press, it is necessary 
to decide upon the factor of safety, which again determines the allowable 
bending stress S. 


In case of ductile materials, the allowable bending stress, which in this 
ease is actually existing in the frame, is obtained from 
Se 
S =; (17) 
fe 
in which Se is the elastic limit of the material in pounds per square inch, and 
fe is the factor of safety relative to the elastic limit. Its value may be taken 


as from 2 to 3. 
If, however, brittle material, as cast iron, is employed, the allowable apparent 
bending stress is given by formula (4), as previously explained, or 
. st 
Ss x m (18) 
f 
in which St is the tensile strength of the material (for cast iron about 20,000 
Ib. per sq.in.), and f is the factor of safety, defined as the ratio of the breaking 
load of the frame to the allowable working load. The value of f may generally 
be taken as from 3.5 to 4.5, or as 4.0 as a good average. 
The factor m in formula (18) or formula (2) for sections like 
by the Figs. 3, 4, 5, 6, is determined as follows: Calculate the ratio 
h, . 
Q (19) 
EK, Z 
Then, locating this value on the Q scale in 
curve for the proper value of Y previously determined [see formula (6)] is 
reached; thence trace horizontally to the left and read the value of m on the 
m scale of the chart. The chart gives two sets of curves corresponding to the 
values of Q, the lower set being for values of Q from 0.10 to 1.0 and the upper 
set being for values of Q from 1.0 to 1.5. 
The formula for developing this chart is as follows: 


those given 


Fig. 9, trace vertically until the 


9 
e+a-Q).Y¥Y 
ora -oa.¥ 


(20) 


m= 
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Fie. 11. CHart ror DETERMINING PressurE REQUIRED FoR PUNCHING 
Locate the diameter of the circular hole or the circum If the capacity of the press is given, and it is desired 
ference of the rectangular or irregular hole on the double determine the maximum thickness of the plate which can 
scale M, and connect this point by a straight line with the punched in this press, corresponding to a given dimension 
scale M,, upon which the thickness of the plate is located hole, the procedure is as follows 
This obtains intersection point on the dummy axis M Connect pressure located on the M, scale with proper point 
Through this point and a point located on the M, scale cor- on the M, scale, obtaining an intersection point on the ' 
responding to the material in question draw a line to an in- axis Then, through this point and the proper point located 
tersection with the M, scale, where the required pressure in on the M, axis, draw a straight iine to an intersection with 
tons of 2000 Ib. read. the My, scale, where the maximum thickness of plate is read 
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The general dimensions A, A, A, A, may now be de- 
termined. 

On account of the rather approximate accuracy which 
can be obtained, it may generally not be necessary to de- 
termine the center of gravity for more than one section, 
assuming that the circle determining the radius of curva- 
ture closely follows the general outline of the inside of the 
frame at this point. 

4. Determine the designing constant K from Fig. 8. 

5. Determine the allowable bending stress from Fig. 9. 

The bending stress as calculated from formula (17) 
for ductile materials or from formula (18) for brittle 
materials should then be used as allowable bending stress 
on scale M,, in Fig. 10 in checking the capacity of the 
press. 

On the other hand, if the capacity of the press is given 
and it is desired to determine the factor of safety or, per- 
haps, the bending stress, the procedure is as follows: 

For ductile materials, the stress S as determined by 
Fig. 10 is the actual stress, and no correction needs to be 
made. The factor of safety is obtained by solving formula 
(17) for fe, or 
Se 

fe=B 

For brittle materials, the stress S as determined by Fig. 
10 corresponding to the capacity given must be corrected 
by considering the value of m. The corrected value is 
given by the formula 


(21) 


oy 
— 
S¢ = 

m 


(22) 


Where 
S = The stress as found in Fig. 10; and 
Se = The corrected value or the apparent bending stress. 


The factor of safety is determined by solving formula 
(4) or (18) for f, 
S} 


feat 


THE PrReEssURE REQUIRED FOR PUNCHING 

In order to determine the maximum pressure of the 
press, the maximum dimensions of the hole, the greatest 
thickness of the plate and the properties of the material 
must be known, after which Fig. 11 is employed for the 
required values. 

Fig. 11 is plotted from the following formulas: 

For a circular hole: 


_ 3.1416 Xd. t.k 


x m (23) 


‘ 9 
a 2000 (76) 
For an irregular hole: 
¢.t.8 
> on wane 
2000 27) 
Where 
P = The pressure required in tons; 


d= The diameter of the circular hole, in inches; 

c = The circumference of the irregular hole, in inches; 

t = The thickness of the plate, in inches; and 

k = The tensile strength of the material, in pounds per 
square inch. 


In regard to the value of & there is quite a difference 


in opinion—some authorities take it as the shearing re- 
sistance of the material, which probably is too low a value ; 
others use a value 1.7 times the shearing resistance, which 
would seem rather high. The tensile strength of the ma- 
terial may be used as a good average value and has been 
preferred by the author in plotting the double-scale of the 
chart; the point indicated for each material corresponds 
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to the tensile strength. Of course, if another value of k 
is preferred or if the tensile strength of the material is 
different from the one indicated, another numerical value 
on the left side of the scale may be used. 

The maximum pressure as given in Fig. 11 is probably 
the very highest ever attained for punch-press frames of 
the “hook-type,” the “pillar-type” of press being employed 
for greater capacities. 


EXAMPLES OF CALCULATION 


EXAMPLE 1—Illustrating theoretically correct method. 
It is desired to check the capacity of a press made from 
a steel casting, allowing a factor of safety of 2.5, the elastic 
limit of the material being 24,000 lb. per sq.in. and the frame 
having the following dimensions: 
H = 20 in.; h; = 6 in.; Bs = 15 in.; B, = 3 in.; and 1 = 20 in. 
Using method as explained in section 1, we get the area 
F = 6xX15+14 xX 3 = 132 sq.in. From formulas (5) and (6): 


6 3 
xXx = — = 0.3 and Y = — = 0.2 
20 15 
= 0.3095, and from formula (7) E; = 
Having sketched the general outline 
Then 


Then from Fig. 7, Z 
0.3095 x 20 = 6.19 in. 
of the press, the radius of curvature is, say R = 12 in. 
we may determine: 
Az: = 25.81 in.; As = 11.81 in.; A, = 5.81 in. and L = 26.19 in. 
Now, using Fig. 8, we get: 

K, = 1.03; K, = 4.63. 
Then from formula (12) 

K = 5.64. 

The allowable stress is given by formula (17): 


24000 
s= .. = 9600 Ib. per sq.in. 





Thus, using Fig. 10, we get: 
P = 54.5 tons, or 109,000 Ib. 

EXAMPLE 2—lIllustrating theoretically correct method. 

What is the factor of safety for a cast-iron punch-press 
frame of similar design as in example 1 and for a load of 
54.5 tons, if the tensile strength of the material is 20,000 Ib. 
per sq.in.? 

From formula (19) we have 


= 0.97 
0.3095 


Then using Fig. 9 we get m = 1.4. 

Using a stress of 9600 lb. per sq.in., as found for ductile 
material in example No. 1, in formula (18), and solving for f, 
we get 





20000 
= —— X 1.4 = 2.92 
9600 
This is a rather low value. 
The apparent bending stress is determined from formula 
(22): 
9600 
Sc = —— = 6870 
1.4 
EXAMPLE 3—lIllustrating use of the chart in Fig. 11. 
Determine the maximum thickness of plate to be punched, 
if the material is mild steel, the diameter of the hole is 1.5 
in. and the maximum capacity of the press, 54.5 tons. 
From chart No. 5 we get t = 0.385 in. 
EXAMPLE 4—Illustrating use of the chart in Fig. 11. 
Determine the thickness of the plate of mild steel, if the 
capacity of the press is 54.5 tons and a rectangular hole of 
0.75x0.50 in. must be punched. 
The circumference of the hole is c = 2.5 in: 
Fig. 11 we get t = 0.72 in. 


lb. per sq.in. 


thus, from 


In a paper dealing with some scientific features of cast 
iron, read in Birmingham, England, by Dr. J. E. Stead, a 
plea was made for sulphur, commonly considered the foundry- 
man’s worst enemy. It was contended that this element could 
be turned to useful account, if intelligently handled, and 
should rather be regarded as a friend. As an instance of 
its usefulness, it was pointed out that the injurious effects 
of graphite in cast iron are neutralized by sulphur because 
it prevents carbide from parting with its graphite. Tests 
conducted to ascertain the influence of graphite on the 
strength of castings, showed that with 3 to 3.25 per cent. 
graphite, the transverse strength in hundred-weights was 20.4 
and the tenacity, or tensile strength, in tons, 8.25, whereas 
with no graphite and a three per cent. substitution of silicon, 
the transverse strength in hundred-weights became 91.0 and 
the tenacity, or tensile strength, in tons, 88.60. Graphite was 
likened to thin plates of mica which can be split along their 
clearage planes with the utmost ease. 
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Effect of Relative Humidity on 
Leather Belt 


By Wixiuiam W. Brirpt anp Francis W. Roys] 





SY NOPSIS—A study of the effect of 
changes in the relative humidity on a 4-in. singl: 


careful 


oak-tanned leather belt was made and the results 
analyzed. The effect most closely connected with 
its use for power transmission was found to be in 
the lengthening with an increase in humidity. 
This change reduces the belt tension provided the 
distance between the pulley centers remains con- 
stant. It with the humidity, 1s 


greater at high temperatures and less at low tem- 


vartes relative 
peratures, but not in direct proportion to the ab 
solute humidity. The 
tive humidity should be considered when a belt 
is tightened 


conclusion is that the rela 





It has long been a recognized fact that the weather has 
i) to] 
a more or less noticeable effect on leather belts. In ex- 





Fia. 1. 


perimental work it has often been found impossible to 
duplicate results when testing the same belt on different 


days. In practice, those who are familiar with the be- 





: *Presented at the spring meeting, June, 1915, of the Amer- 
ican Society of Mechanical Engineers 
tDirector, Department Mechanical 
Polytechnic Institute 
tWorcester, 


Engineering, Worcester 


Mass. 


leather belts have noticed a difference in the 
action of belts from day to dav, under varving conditions 


havior of 
of the weather. However, when the generally accepted 
rules for belting are consulted, it will be found that the 
discussion of the weather has been entirely: omitted fo 
Of the several 
noted readily, it was thought that the variation of the 


once. weather conditions which can be 
relative humidity of the atmosphere would offer the most 
promising field, and therefore the effect of this variation 
was chosen as the subject for a special investigation. 

After several months of preliminary work, with uncer 
tain conclusions and very discouraging prospects, it was 
decided that, if anything definite was to result from the 
experiments, the effect of many of the variables would 
have to be eliminated by keeping most of the conditions 
constant. 

The most noticeable effect of an increase in the humid- 
ity was found to be in the lengthening of the belt. If 


GENERAL LAY-Ovt or APPARATUS 


the distance between the pulley centers remained con 
the 
the tensions 


stant, this lengthening would decrease the sum of 
On the other hand, the 
could be maintained by varying the center distance as 
Thus the field being nar 


tensions. sum of 
the humidity was changed. 
limited 
length, width, thickness and speed of the belt, diameters 


rowed to these conditions of constant initial 
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of the pulleys, horsepower transmitted, and temperature, 
the investigation was carried out to determine: 

a. The effect produced on the center distance by vary- 
ing the sum of the tensions, the relative humidity re- 
maining constant. 

b. The effect of the relative humidity on the center 
distance, the sum of the tensions remaining constant. 





Detain View or DYNAMOMETER 


Fie. 2. 


c. The effect of the relative humidity on the sum of 
the tensions, the center distance remaining constant. 


THE APPARATUS 


A general layout of the apparatus used in these exper- 
iments, which were conducted at the Worcester Polytech- 
nic Institute, is shown in Fig. 1. It may be described as 
follows : 

A shaft which carries a pulley on one end and an Alden 
dynamometer on the other is mounted on a carriage 
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T. and center distance at three conditions of relative humidity. 
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T,—T,, or the difference between the tensions of the 
tight and slack sides, and the platform scale weighs the 
sum of the belt tensions, or 7’, + 7, as shown in the 
figure. 

In order to measure all of the power transmitted by 
the belt, the shaft bearings were so designed that they 
formed a part of the dynamometer. Fig. 2 shows this ar- 
rangement in more detail. The bearings consist of pairs 
of 8S. K. F. ball bearings in which the shaft turns. The 
ball bearings are carried in a housing that is free’ to 
turn inside of a pair of Standard roller bearings. Thus, 
what little friction there may be in the ball bearings will 
tend to turn the housing, which is attached to the dy- 
namometer casing and thereby becomes a part of it. 

In the rear of the room, Fig. 1, is a Sturtevant heater 
and blower, the heater to keep the temperature under 
control and the blower to circulate the air in the room. 
A live-steam jet inside of the heater and a humidifier 
hung from an overhead beam were used for huniidity 
control. The use of the humidifier had to be discon- 
tinued because it was found to give fog instead of true 
humidity and consistent results could not be obtained, 
while with the steam jet it was possible to duplicate re- 
sults at any time. The degree of relative humidity was 
measured by a precision hygrometer of the hair type, a 
wet and dry bulb thermometer and a sling psychrometer, 
a modification of the pattern developed by the U. 8. 
Weather Bureau—the last method giving very satisfae- 
tory results. 

The belt used in this investigation was a four-inch, 
single, oak-tanned leather belt furnished by the Graton 
& Knight Manufacturing Co., of Worcester. The pulleys 
were a pair of cast-iron crown-face pulleys, 24 in. in 
diameter with a 6-in. face. The initial length of the 
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Fig. 4—Relation between per cent. relative humidity and center distance at three conditions of T,; + To». 
showing relation between center 


stant. Fig. 5—Belt 
distance, sum of tensions and per cent. relative humidity 


which is free to move in a horizontal direction at right 
angles to the shaft. On the same level with this first 


shaft and parallel to it is a jackshaft driven at constant 
speed. This jackshaft has a pulley on one end the same 
size as the pulley on the dynamometer shaft and the 
“belt under test” runs over these two pulleys. The Alden 
dynamometer furnishes the load, which is equivalent to 


erformance surface for an oak-tanned leather belt 4 


in, wide, 


belt was such that the center distance at 20 per cent. 
humidity, 7, -+ 7, equaling 320 lb., was 9 ft. 67% in. 
This makes the belt approximately 251 ft. long. 
Standard conditions were assumed to be 7', = 240, or 
60 lb. per in. of width, and 7,/T, = 3, where T, = the 
tension in the tight side of the belt and 7, the tersion 
in the slack side. This gives 7, — 7, = 160 lb., and as 
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the belt speed remained constant at about 1900 ft. per 
minute, the horsepower was approximately 9.21 all of the 
time. This condition will give between 0.8 and 0.9 per 
cent. slip, or creep. 

First—Experiments were run to see if a difference in 
the modulus of elasticity of the belt, when running, could 
be detected at 20 per cent., 55 per cent. and 90 per cent. 





$00 
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center distance being fixed, an increase in the humidity 
will decrease the sum of the tensions, while the difference 
of the tensions will remain the same, since the load is 
7, 
Zs 
will increase with the humidity, and at about 90 per cent. 
humidity the belt will be on the point of slipping. This 


constant. Therefore, the ratio of the tensions, or 


8 


> wo o wf 


Ratio of Belt Tensions T/T, 


w 
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humidity. These relations as found are shown in Fig. 3. 
Tests were also made at these humidities to see if a 
difference in the slip due to different values of the modu- 
lus of elasticity could be shown. No noticeable effect 
could be detected. 

Second—The results of the tests under the second con- 
dition are shown for three different values of 7, + 7, in 
Fig. 4. 

The results of these two sets of experiments were in- 
vestigated and plotted as a surface, as shown in Fig. 5. 

From Fig. 5 the data for the curves of Fig. 6 were 
taken. After these curves were drawn, experiments were 
performed, and the circles shown in Fig. 6 indicate the 
results obtained. These results, as will be seen, were a 
very good check on the calculations. 

The three black spots indicated on the surface of Fig. 
5 all occur at JT, + JT, = 320 lb. Now, starting at 
any one of these points and keeping the center distance 
constant, take the course indicated by the line along 
which the printing occurs. This line is seen to cross 
the lines of constant tension, the tension increasing as 
the relative humidity detreases, or vice versa. 


CONCLUSIONS 


The surface shown in Fig. 5 might well be called the 
characteristic of this belt, and it indicates in a general 
way what might be expected from similar belts. Leather 
itself will vary; the tanning is different; the quantity and 
quality of belt dressing are never twice the same. All of 
the factors being more or less unknown, it will be im- 
possible to make definite prediction regarding other belts. 

However, in a- general way, it may be stated that the 
effect of a change in relative humidity is greater at high 
humidities than at low, that the effect is shown more 
rapidly in a single than in a double belt, and that increas- 
ing the humidity shows immediate results, while a de- 
crease in humidity takes some little time to be effec- 
tive. 

If a belt be set up at 20 per cent. humidity under 
standard conditions, the load remaining constant and the 


CONSTANT 
variation is shown in Fig. 7. The data for the curve 
are taken from Fig. 5. 

If the belt be set up at 90 per cent. relative humidity 
under standard conditions, a decrease in humidity will 
increase the sum of the tensions, provided the distance 
between centers remains constant. This will result in 
an excessive pressure on the bearings at low humidity and 
also tend to stretch the belt beyond the elastic limit. 
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This is shown in Fig. 8, which is in reality a section of 
the surface in Fig. 5. 

If the standard set-up be made at 55 per cent. relative 
humidity, which is somewhere near the 1.mal, any pos- 
sible increase in relative humidity will not produce an ex- 
cessive ratio of tensions, and any possible decrease in 
relative humidity will not cause an undue sum of ten- 
sions. Both of these relations are shown in Fig. 9. 

As the higher relative humidities generally occur at 
temperatures above 70 deg., it was thought best to ex- 
tend the field of investigation by varying the tempera- 
ture. Accordingly, a series of experiments was run at 
50 deg. temperature with the relative humidity varying 
from 20 to 90 per cent. and another series at 90 deg. 
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temperature, 7, + 7, and horsepower being constant for 
all of these tests. 

These results are shown in Fig. 10, which also has 
the corresponding results at 70 deg. from previous ex- 
periments. This would indicate that the belt lengthens 
as the temperature increases, the relative humidity re- 
maining constant; that the amount of this lengthening of 
the belt is somewhat greater at high than at low relative 
humidities; and that the lengthening of the belt due to 
un increase in the relative humidity is greater at tem- 
peratures higher than 70 deg. and less for temperatures 
under 70 degrees. 

It would appear from our experiments that the length- 
ening of the belt that takes place when the humidity in 
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creases, is Very nearly proportional to the relative humid 
ity, wnile no definite relation to absolute humidity exists. 

The fact that the lines in Fig. 10 are not paralle! 
would indicate that either there is some slight effect due 
to changes in the absolute humidity or, what is more 
probable, that. the coefficient of expansion is greater at 
90 than at 20 deg. 

The general conclusions are: 

First—If a belt be set up at-low relative humidity, 
slipping will probably occur if the relative humidity in- 


temperature. 


creases to any great extent, especially if accompanied by 
a rise in temperature. 
Second If a belt be set up at high relative humidity, 


excessive pressure on the bearings and stretching of the 
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belt will result from a decided decrease in relative humid 
ity, especially if accompanied by a fall in temperature. 
Third—lIf a belt be set up at a medium relative humid- 
ity, the tensions will not be excessive at lower relative 
humidities, nor will there be any great danger of slip 
ping at high relative humidities unless accompanied by 
other words, the 
suthcient 


excessive 
factor of safety in the ordinary belt rules is 
to take care of the effect of atmospheric changes if the 


temperature changes. — In 
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set-up be made at a medium percentage of relative hu- 
midity. 

Fourth—If a belt be set up at any relative humidity 
with a spring or gravity tightener, a load 50 per cent. 
greater than the standard can be transmitted at either 
high or low humidity without danger of stretching the 
belt, slipping or excessive pressure on the bearings. 

# 


Riveting Explosive Shells 


The illustration shows an interesting adaptation of the 
Grant rotary riveting machine made by the Grant Manu- 
facturing & Machine Co., of Bridgeport, Conn. This 
has been especially fitted up to rivet over the base of 
the explosive projectile shown, in order to hold the gas 
wlate securely in position. 

It is absolutely necessary to prevent the gas from the 
explosive charge behind the shell from reaching the ex- 
plosive contents of the shell itself. For, should this occur 
and the shell explode in the gun, it would burst the vun 


and probably kill the gun crew. 




















RiveTInc ExpiLostvE SHELLS 


In order to prevent the possibility of the base of the 
shell being porous in the slightest degree, the end is 
recessed and threaded to receive a threaded steel plate. 
The inner face of this plate is coated with a special cement 
before being screwed into place. The plate screws down 
below the back end of the shell sufficiently to allow the 
base of the shell to be peened or riveted over it, pre 
venting the possibility of its coming loose. 

\s will be seen, the machine is fitted with a special 
holder for receiving the nose of the shell and also a guide 
for the base, so that it can be held in position under the 
riveting hammer and easily turned. 
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Letters from Practical Men 





Boring-Tool Holder 


The illustration shows a holder designed to be used 
on the Armstrong or similar tool holder. The square 
holder A is a fit to the ordinary tool bit and is held se- 
curely with the setscrew shown. The prong B, which pro- 
jects over the sides of the holder, is also tightened with 








BorinG-Toot HoLper 


a setscrew. The cutting tool is held in the hole C, which 
is adjustable by means of a slot-and-collar head screw. 
This holder is easy to shape and is very stiff. It is 
also easily set, as nothing is needed but to slip it on the 
tool bit and tighten the setscrews. I have enlarged with 
it in one cut a 1-in. hole 4;x4 in. 
W. F. Satmon. 
Flint, Mich. 


* 
Radius-Turning Device 


The radius-turning device shown differs from those 
generally used and is simple and effective. It can be 
applied to both concave and convex surfaces. 

This device consists of a casting A which is clamped to 
the tailstock ways of the lathe, a casting B fastened to the 
cross-slide and a set of links C with center distances to con- 
form to the radius on the work. These links are of ma- 
chine steel, with hardened-steel bushings; they can be 
made with a number of holes. The pivot hole in A must 
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Rapius-TuRNING Device 


be located exactly central with the lathe spindle horizon- 
tally, but can be any convenient distance below center. 
The casting B is bolted to the cross-slide casting in any 
convenient position, but preferably near the center of the 
compound rest. 

To operate the device, the tool is set exactly to the 
height of the lathe centers and as nearly central to the 
piece as is possible when the link is parallel to the lathe 
centers. The adjustment for the cut is made by the com- 


pound rest and the feeding is done by the power cross- 
feed. 

As the cross-slide moves over its ways, it moves the 
whole cross-slide carriage backward or forward on the 
lathe shears, according to the direction in which it is fed, 
describing the radius of the center distance of the holes 
in the link. The same link is used on both concave and 
convex surfaces, thus making them absolutely interchange- 
able. The convex-turning is limited to the distance from 
the headstock casting to the end of the piece being worked 
upon, as can be seen by the dotted lines, but for concave 
turning it is limited only by the length of the lathe bed. 


Wa. Berz 
New Britain, Conn. 
& 
Safety Valve for BlacKsmith’s 
Bellows 


The hand bellows of a blacksmith’s forge in a small 
country shop persisted in getting loaded with coal gas from 
the fire. This would be all right, until the proper mixture 
of air and gas happened to ignite, when the bellows would 
go off with a noise like a “Black Maria.” 

After sitting up at night to rebuild the bellows, a few 
times, I adopted the following scheme: A hole was cut 
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SAFETY VALVE FOR BLACKSMITH’s BELLOWS 


in the top board of the bellows, 18 in. square, and a trap 
door placed over it, as shown, a strip of packing being 
tacked around the top of the hole to keep it airtight. A 
weight was then bolted to the cop of the door to hold it 
down under ordinary pressure. 

Now, when the gas ignites, the safety valve pops—and 
my nights are devoted to slumber. 

H. K. ScHOLEFELD. 
Kailua, Kona, Hawaii. 


A Depth Scriber 


The illustrations show a tool I have made and christened 
a “depth scriber.” 

In my work of die-sinking it is often necessary to use 
a surface plate for the purpose of transferring lines to 
the bottom of an offset. Having a piece of work of this 
kind one day and the surface plate being in use, I set 
about devising some means by which I could transfer 
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a line in some way other than the usual one. The result 
of my study was the idea of the tool shown in Figs. | 
and 2, 

Fig. 1 shows the parts. A piece of angle steel, ground 


square on the outside surface, has a thin piece of steel 


fastened on one angle, about Ya in. away. It is not as 
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Fig. 1. Parts or DrprH ScrRIBER 


wide as the side. The other part is the scriber—a piece 
of square tool steel with the point ground to one side. 
Fig. 2 shows the device in use. As the piece of spring 


steel fastened on the one side is not as wide as the side. 

















Fie. 2. DepTH Scriper IN Use 
it is easy to set the edge of the angle to a line and trans 
fer the line to the bottom of an offset or hole. 

It is possible to make this tool of any size, but for con 
venience in carrying in my tool-box I have made the 
angle about four inches long, each leg being about three 
quarters of an inch high. 

J. W. Branpt., 


Mechanicsburg, Penn. 


Crank-Case Boring Fixture 

The illustration shows a fixture designed for boring 
Some fairly heavy cuts are taken by the 
There were three tools to each of the three 


crank cases. 
boring tools. 
-for the crankshaft, the camshaft and the magneto 
of di- 


bars 
shaft. 
ameter of manganese-bronze stock. 


Some tools have to remove about %4 in. 
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The brackets A and B had to be in alignment, and 
long bearing surfaces were necessary because the brackets 
had to be removed and replaced every time a case was 
The base of the fixture is of a heavy-ribbed box 
The D are bolted and doweled 
permanently onto the base casting. The other brackets 
Kach of the latter had a big stud pressed 
center of its base, the stud being secured by a 
Rach 134 in. the 


bored. 


form. brackets ( and 


are removable. 
into the 


$4-in. pin, stud was diameter on 





FIXTURE 


\ CkANK-CASE BORING 


straight part and 114 in. diameter with a 7-in. thread 
at the end. 
dowel pins which fit in hardened and ground bushings 
On the front of the body are 


Kach bracket has also two 5¢-in. hardened 


in the top of the jig body. 
two oblong handholes for the purpose of giving access 
to the threaded ends of the studs. 
This fixture has been in service over two years and 
has given satisfaction. 
WILLIAM SEELERT. 
Minneapolis, Minn, 


Holder for Drilling Tools 


The illustration show tool-holder which 
I have had made for both vertical and radial drilling 
machines. The ring A goes around the drilling-machine 
column and can either be clamped tightly or made a 
friction fit, so that it will swing but not slide down the 
The cireular block B is 15 in. in diameter in 
this case, but can be made any desired size. 


a convenient 


column. 


This revolving tool-holder is made of maple with top 
and bottom reinforced by plates of fairly heavy sheet 
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HOLDER FOR DRILLING TOOLS 
steel. The illustration gives all the necessary dimensions 


and information for making one to fit any particular 
case. Their use has saved considerable time, and they 
tend to give the drilling department a neater appearance. 
W. F. KENNEDY. 
Detroit, Mich. 
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Sirmple Spiral Attachment for 
the Miller 
On page 522 an article by E. A. Dixie describes an at- 
tachment with which ! am well acquainted. For the bene- 
fit of those interested I will describe the calculations made 
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Fig. 1. OBTAINING 
THE ANGLE 


OBTAINING THE 
SECOND ANGLE 


Fig. 2. 


when setting the machine, using the same index letters 
as are given in Mr. Dixie’s article. 

Suppose we wish to cut a quadruple screw 2 in. long, 
14-in. thread and 21%-in. lead, on a shaft 2 in. in diame- 
ter. 

The first thing we decide is the angle at which to set the 
cutter with relation to the axis of the shaft to be cut. 
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Fic. 3. THe Layout 


This is obtained by a right-angled triangle, having the 
base equal to the lead and the perpendicular equal to 
the circumference of the mean diameter of the screw, as 
in Fig. 1. 

Then 


Tanz = — - = 2.2 


or 
Angle x = 65 deg. 40 min. 





Discussion of Previous Question 
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The next thing to obtain is the pitch-line circum- 
ference of the gear ( which meshes with the rack. Sup- 
pose this to be 6144 in. Then we know that the rack 
must move 61% in. for each revolution of the wheel (C, 
which we obtain by setting the way A in some relation 
to the slide carrying the work. For ease in calculation 
it is best to consider it as cutting the length of a com- 
plete lead. Then, for the angle of the way A, we 
struct another right-angled triangle, Fig. 2, having one 
side forming the right angle equal to the lead and the 
other equal to the circumference of the pitch line of the 


con- 


gear CU. 


Thus 
an > pitch line circumference of C 6.5 
Tan Y = - = 9.6 
lead 2.5 
and 
Angle y 69 deq. 


James T. STONE. 
Birmingham, Eng. 
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A Little Question of Ethics 


In your editorial, “A little question of Ethics,” page 
574, you say, “A new man in any line of work sees things 
that an experienced man passes over and around.” This 
is a truth that should be considered by all parties. 

A case in point came within my knowledge a few months 
ago in connection with a machinist in the employ of a 
concern making goods for the shoe and upholstery trade. 

One of the cementing machines had been giving trouble 
for some time, the leather strip or ribbon breaking while 
passing over the drying rolls or between the drying rolls 
and the reel upon which it was wound ready for the next 
operation. The operator declared it broke because it was 
poor stock; the superintendent thought the operator was 
careless and merely wanted to have it shifted to another 
machine. The machinist, having to make a minor repair 
on the machine, listened the while to the operator’s tale 
of woe anent the breaking of the stock and his loss of 
cash (he being on piecework). 

A little investigation convinced the machinist that the 
friction mechanism controlling the speed of the reel was 
not sensitive enough for the strength of the leather ribbon, 
and that if the speed of the reel and rolls were properly 
timed the trouble would cease. 

Stating this view to the superintendent, he was told to 
go ahead and make the necessary changes, which being 
accomplished, overcame the difficulty. This machine had 
been running this way several years; the only difference 
was that the fabric run upon it had been stronger and 
able to cause the required slippage of reel and rolls. 

A master mechanic whom I once knew always stated to 
a new employee that he would be glad to know of any im- 
provements that could be made in tools or operations and 
that those suggesting them would receive due credit. The 
Improvements of marked 
Some 


result was highly gratifying. 


value to the corporation were brought out. were 
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vufficiently valuable in the eves of the management to 
patent, but the bulk pertained to shop equipment and 
small tools such as would help to expedite the work in the 
machine shop or factory. This method had a wholesome 
effect upon the entire plant. Instead of drifting along as 
comfortably as occasion permitted, with a minimum of 
exertion, the average man bucked up and wanted his 
light to shine as brilliantly as his neighbor’s. 

The large tools—lathes, planers and the like—were not 
of the latest design, but-the small tools or accessories were 
of the first order for the work required, as each employee 
contributed a little to the stock of useful tools, resulting 
in greater efficiency, team work and good feeling. 

IRVINE KEMPT. 

South Acton, Mass. 
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Science in the Machine Shop 


The editorial on page 442, under the heading “Science 
in the Machine Shop,” suggests more interesting points 
for careful thought than any article which has appeared 
in the AMERICAN MACHINIST for many a day, and that is 
saying a great deal. It would take a page or two in 
every issue for a year to comment properly on all the 
points in the article referred to. 

There are few words that have been more abused of 
late years than the word “scientific.” The dictionary 
says that science never produces, but that art does. Mod- 
ern ideas strive to give the impression that science does 
produce. As a matter of fact, that which masquerades 
under the guise of science is nothing more nor less than 
heeping a record which can be found and consulted. 

The editorial points out most interestingly, certain 
things that we do not know. When we strip from a piece 
of steel a chip, do we tear it off, shave it off, wedge or 
push it off, or peel it off? In lubricating the cut, what 
is the exact function of the lubricant ? 

A fundamental knowledge of these operations, if known, 
might well be of value to a designer or one making re- 
searches, but would it be of any value to the artisan 
personally or to the community at large? Knowledge is 
useful or a matter of satisfaction to us. If it is useful, 
it makes us of more value in our trade or profession ; 
if it is a matter of satisfaction, it is of no material gain, 
but merely a mental delight. 

Another point admirably made is, knowledge which 
is accurate will put the man of 25 on a par with the 
man of 50, who has gained his accurate knowledge by his 
own experience, while the younger man has accepted the 
experience of others. Again, the idee is given that the 
chemist takes up his study from the point where others 
left off. 

Every day the value of these suggestions becomes more 
and more apparent, and I have striven for years to try 
to get educators in schools of technology to grasp this 
idea—drop that which belongs entirely to the past, and 
work and instruct in the things of the present. My suc- 
cess has been small. 

Why is it, for instance, when we lean over the breech 
of our navy guns we find stamped thereon the initials 
“B. L. R.,” and in naval publications these weapons are 
referred to by these letters? There is no longer a muzzle- 
loading gun or a smooth-bore to be found in our Navy. 
Why take the time to instruct any military man in load- 
ing a muzzle-loading gun of any description, when there 
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is such a vast amount of exact technical knowledge nec- 
essary in that profession ? 

Why should we take the student back to the time of 
Watt and have him crammed full of information as to 
the poor economy of the engine made in his time? Is 
there not quite enough to be learned in the practical de- 
sign and handling of modern steam prime movers with- 
out digging up the useless past? History, we know, 
teaches, and by examining the past we can at times skirt 
the edges of a hole instead of falling into it and then 
scrambling out, but history can just as well be learned 
by the man who has already graduated from a technical 
school as it can be learned by him during his exacting 
courses of study. 

People are complaining that young technical graduates 
are usually, or often, unsatisfactory. Whether this is 
so or not depends a good deal on the man who employs 
them, but I have found that these young men often have, 
indeed generally have, a large fund of information ac- 
quired by considerable mental effort that is of no com- 
mercial value to them or to those who employ them. 

Taking the experience of most of my engineering 
friends and acquaintances, which I suppose is similar to 
that of all other engineers, the heavy percentage of them 
admit that never, in their practical life, have they been 
called on to solve problems in mathematics, for which 
arithmetic, algebra, geometry and trigonometry would 
not have sufficed. To go further in mathematics I ad- 
mit at once is an advantage to some. It gives them the 
“punch,” so to speak. But I am convinced that the great 
mental labor of many students in trying to grasp higher 
mathematics could be infinitely better used in obtaining 
greater proficiency in lower. 

The science of the shop is not the science of the de- 
signing room. The machinist’s science is remembering 
what form of tool he has found to be the best under 
certain conditions. Yet, no matter how carefully a cut- 
ting angle and clearance are ground on some special 
grinder, the machinist can frequently better the results 
by slightly changing either or both. Is this knowledge 
scientific, or is not skill a better name for it? 

W. D. Forses. 

New London, Conn. 

3 
Small Shops and the Small- 
Tool Problem 


Mr. Van Deventer in his article on “The Small Shop 
and Small Tools,” page 761, refers to the foolishness of 
investing in a reamer, gage, etc., when only one hole of 
a given finished size is involved. 

I am reminded of the arbitrary stand taken on one oc- 
casion by the inspection department of one of our custo- 
mers. We were furnished with a drawing of a bracket, and 
on this drawing was shown a knurl of such unusual lines 
as to require a special tool. As but one fixture was being 
made, the toolroom furnished the nearest knurling tool 
on hand. This bracket lay on the inspector’s bench for 
over a week, rejected because we had sensibly refused to 
make a tool costing several dollars, for which the 
customer would have had to pay. Possibly, like the shop 
owner mentioned by Mr. Van Deventer, this inspector 
was getting up a felt-lined shelf of tools. 

H. D. Murpuy. 

Jersey City, N. J. 
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Still Room for Improvement 


In spite of the strenuous campaigns that have been 
waged in the name of “Safety First,” recent statistics 
issued by the Department of Labor show a startling list 
of fatalities and serious accidents. According to these 
figures, 25,000 wage-earners were killed and 700,000 
badly hurt during the past year, the statement sounding 
very much like some of the reports from long-continued 
battles in the European War. 

While manufacturing industries as a whole are ap- 
parently the safest, with only one fatality in every 4000 
employees, some of the branches, such as the iron and 
steel industry, rank in fatality with the mining industries, 
which kill 4 per thousand in metal mining and 3.5 per 
thousand in the mining of coal, or 16 times the average 
for manufacturing industries as a whole. 

The figures for serious accidents include only those 
involving a disability of more than four weeks, so that 
it can be readily seen that this by no means indicates 
the full number of accidents that might well be called 
serious from the employees’ point of view. For, while 
a man may be able to return to work in two or three 
weeks, he has in too many cases been seriously handi- 
capped, physically and mentally, by the loss of pay during 
these weeks, and often returns to work before he is fully 
able, in order to provide for his family. 

These figures show plainly that in spite of the good 
work that has already been done, it is not yet time to slow 
up in the least, either in the way of safeguarding ma- 
chinery and buildings, or in educating both employer 
and employee along lines that will tend to prevent such 
an enormous list of fatalities and serious injuries. 


SS 


A Pig in a Bag 


The AmericaAN Macuinist publishes very few shop 
recipes or formulas for mixtures of chemicals. There are 
any number of these available, and many are sent in as 
contributions. The reason for publishing so few is the 
extreme difficulty of determining whether they are all 
they profess to be. 

This does not mean an attempt to mislead on the part 
of those who wish to pass the formula along to others, 
but emphasizes the difficulty of specifying the quality of 
material, the method of compounding, and process of use, 
so that results can be duplicated. Furthermore, the needs 
and requirements in one case may be slightly different 
from those in a previous one, where a successful method 
of use was worked out, and this difference may be all that 
lies between success and failure. 

It is unlikely that there is a single mechanic who has 
not been disappointed in an attempt to use some machine- 
shop recipe. The trial can be likened to the opening of 
the bag that contains the proverbial pig. Is it black or 
red, large or small, a shote or a sow? 

There is another side to this subject—the attempt to 
The purchaser 


— 


sell recipes of more or less doubtful value. 


faces the same difficulties in using one he has bought that 


with one that is obtained 


gratis or from some book or publication. 
This situation is well stated in a letter that we recently 


vo hand in hand 


trving out 


received, 


Last fall it received from an alleged engineer in Switzer- 


A certain firm was using a process for bluing. 


land a circular describing his process of oxidizing steel. 
Correspondence ensued, samples were sent, and finally the 
American firm bought the formula for $60. To use their 
“We of course realized that we were running 
his statement 


own words: 
considerable chance of being stung, but 
sounded so favorable and his samples looked so well that 
we took the risk.” 

Experiments were at once started with the process and 
7 . . . . . 
have now been finished after giving it a very thorough 
trial, at a cost of $30 or $40 worth of material and time. 
rr 
lhe result has been to throw out all the material and the 
firm is going back to its old process. To quote again: 

He stated that the mixture have warmed to 
some extent, though would not have to be hot 
We find that it requires quite as much, if not more, heat than 
our old practice and consumes two or three times as much 
time His materials cost practically the In fact, one 
of the ingredients is the same as we are using, nitrate of soda 
The other ingredient that we 

In addition to the disadvantages 
nearly so good results as with our own process. Of course the 
results could have been undoubtedly with practice, 
but we soon saw that it would be materially more expensive. 
Furthermore, the caustic-soda fumes very hard on the 
operators. 


to be 
excessively 


would 


same 


is caustic soda 
cited, we did not get 


are using 


improved 


are 


Business firms, as well as men, have to pay for experi- 
From this view- 
point the attempt made by this firm is justifiable. The 
lesson to be drawn is that there are more chances of fail- 


ence, and experimenting is always costly. 


ure in attempting to use machine-shop recipes than in per- 
haps any other part of machine-shop work. 


Vocational Guidance and Une 
employment 


The growing recognition that unemployment is a real 
national and community problem brings us a step nearer 
to its solution. When we realize that every idle person 
is a nonproducer and, consequently, a detriment to the 
community, we shall see that vocational guidance, em- 
ployment bureaus and other methods of keeping men 
in position are not philanthropic or charitable, but plain 
And this makes it all the more 
necessary to have these various agencies properly con- 
ducted. 

In some instances vocational guidance and vocational 
training have been confined to finding out the kind of 
help needed by the manufacturers of the vicinity and 
attempting to guide the children into those lines, regard- 
less of natural aptitude on their part. It is unfortunately 
true in most cases, that when a boy leaves school he must 
take the first job that offers, whether it is the kind of 
work he likes or not. And if he must enter a local in- 
dustry it is, of course, better that he know as much of 
it as possible. 


business propositions. 
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sut there are other factors to be considered by those 
interested in vocational guidance. Consultation with 
employees is highly desirable. This should find out, not 
only what the employer desires, but what he has to offer 
in the way of working conditions, wages, opportunities 
of advancement and particularly, steadiness of employ- 
ment. For idleness, due to the seasonal nature of some 
trades, is a serious problem. Where this exists the child 
should also be trained in some other line, so as to be 
prepared to shift whenever necessary. 

We are told repeatedly that this is the age of specialists 
and that a boy should learn to do one thing and do 
it well. This might be excellent advice if coupled with 
a guarantee of constant employment in that particular 
field. But as long as business varies through dull times 
and booms, as long as some of it is known to be seasonal, 
it is only fair to the child and the community to give 
such a training as will leave him flexible enough to 
adapt himself to such vocations as he must follow. 

Vocational guidance, coupled with a prevocational 
training which instills fundamentals so firmly that a 
boy can make the applications in almost any line of work, 
will be of great value to all, as it helps the child, the 
industries and the community, as well as greatly simpli- 
fying the work of the employment bureau. 
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A New Phase of the Goggle 
Question 


The growing use of goggles in the machine shop af- 
fords an opportunity for a study of their development 
and also makes necessary a warning as to their proper 
selection. It is difficult to determine their origin, as 
colored glasses were used in industry both by steelmakers 
and by those who examined and adjusted are lamps, even 
in the early days of the electrical industry. 

It is probably safe, however, to credit the beginning of 
their present popularity to the advent of the automobile, 
as this seems to have brought their first general use as a 
means of protecting the eye from dirt and flying objects. 
The locomotive engineer adopted them readily, and the 
goggle began to make its way into the machine shop as a 
protection in grinding and in similar work. This use 
has grown until the making and selection of goggles has 
become quite an art, and all modern shops are equipped 
so as to protect the eyes of their men against injury. 
There are many instances, unfortunately, where it seems 
difficult to impress on the men themselves the necessity 
of this protection, as well as of sanitation in connection 
with the use of goggles and other protectors. 

The introduction of flame and are welding have 
brought with them an entirely new problem and one 
which requires the skill of the oculist. The mechanical 
design of the goggles to be worn is of minor importance. 
The problem of protecting the eye from the intense light 
or glare given off by incandescent gases or metals is 
even more difficult than that of protecting them from 
mechanical injury, the particularly dangerous feature 
being that the mechanic or the shop manager knows so 
little as to the effect of these injuries. The problem is 
made even more difficult by the fact that the glasses 
which the men themselves select for protection against 
intense light may not be best in the long run and may 
even be, in themselves, a source of danger. 
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Oculists tell us that the ultra-violet light ray is the 
most harmful, and when we consider that the oxyacety- 
iene flame is rich in this ultra-violet ray and the carbon 
are even more so, the necessity for proper protection 
to all those using or watching these devices becomes 
apparent. 

A careful study of harmful light has been made by at 
least one goggle manufacturer for the purpose of produc- 
ing a scientifically correct colored glass for industrial 
uses. And the effects of various colors, as indicated by 
spectrum analysis, are not only interesting but rather 
alarming, when we find that colors we have considered 
to be a protection are practically useless. 

It is stated that over 90 per cent. of the colored glasses 
in use today to protect the eyes from glare are not only 
inefficient, but are decidedly injurious. The cobalt-blue 
glass, for example,*transmits the harmful rays almost as 
freely as clear glass, even though the eyes may not detect 
the glare and the operator makes no complaint as to 
using them. Unfortunately, the eye alone is incapable 
of selecting the best glass, because the harmful rays are 
largely invisible and slightly varying colors may be very 
different in their effect on the eyes. Some idea of the 
effect of the ultra-violet rays on the eye may be realized 
when we learn that it is these rays in sunlight which 
produce sunburn. In a similar way the outer mem- 
brane of the eye may be destroyed by the radiation from 
the quartz mercury arc, the carbon arc, or the oxyacety- 
lene flame. It is to another kind of injurious ray, the 
infra-red, that Sir William Crookes attributes the cata- 
racts so common on the eyes of glass-blowers. 

We must not forget that the ordinary gas-heating fur- 
nace often reaches a temperature of over 2000 deg. F. 
and that color protection should be used for such work. 
The electric-welding are reaches practically 6500 deg. 
F. This produces sufficient ultra-violet rays to totally 
destroy sight within three minutes if the eye be not pro- 
tected. Realizing the extreme danger of not protecting, 
or of improperly protecting, the eye under such con- 
ditions, we can see that we have reached a new point 
in the Safety-First campaign. Proper colored glasses in 
goggles will neutralize the most dangerous light rays. 

Everyone recognizes the value of experience in practi- 
cally all forms of hardening work, and this is particu- 
larly true in the field of flame and are welding. In fact, 
the latter field probably presents fully as many oppor- 
tunities for individual skill as can be found in modern 
industry. This makes it all the more necessary to 
protect the eyes of workers in order that the skill acquired 
by their long experience be neither impaired by injured 
sight nor eliminated by the necessity of seeking other oc- 
cupations, 

There is another side to the question, a side which 
exists in every form of safety device, and that is the 
increase in quality or quantity of production due to 
proper eye protection. Take, for example, a simple rivet 
furnace. At certain temperatures these rivets assume, 
to the naked eye at least, the exact color of the white- 
hot walls of the oven, making it difficult to distinguish 
them. Without protecting glasses the rivet boy half 
closes his eyes and fumbles with the tongs in the en- 
deavor to pick them up for the riveter. Proper-colored 


goggles not only remove the eye-strain, but enable him 
to see the rivets clearly and to handle them rapidly. 
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Rotary Surface Grinder 


The rotary surface grinder shown in Fig. 1 represents a 
recent development of the Persons-Arter Machine Co., 
Worcester, Mass. The machine was especially designed 
for heavy production work. It has a capacity of 10 in. 
on the chuck surface, with an elevating adjustment of 
13 in. 

Heavy construction, particularly in the head, is caleu- 
lated to keep vibration ata minimum. To avoid the trans- 

















Fig. 1. Rotary SurFACE GRINDER 


mission of vibration to the wheel spindle, there is in- 
troduced a flexible spring idler pulley, in conjunction with 
the wheel-spindle drive, designed to absorb the blows 
caused by any inaccuracy of the belt. The wheel spindle 
is made of chrome-nickel steel and has bronze bearings 
114 in. long. It is driven by a 3-in. belt. 

The automatic reversing mechanism shown in Fig. 2 
incorporates a novel feature in the manner in which the 
clutch sleeve is shifted. One spring, in constant tension, 
effects the throwing of this sleeve in both directions. This 
is designed to avoid any difficulty that might otherwise 
arise through the use of independent springs to throw the 


») 


clutch part in opposite directions, owing to the fact that 
these springs might work in opposition or one might be 
stronger than the other. The quick action of the single 
spring mechanism makes it possible to reverse the wheel 
head within the distance of half an inch. This is an ad- 


vantage in the rapid production of small work of the na 
ture of piston-ring grinding. 

In connection with the reversing mechanism may be 
mentioned the reversing dogs, which are of a unique de 
sign. The dog operates on an inverted rack and is disen 
gaged by a downward pressure on the cap. When it has 
been placed in the desired position this pressure is r 
moved and the dog automatically reéngages itself. Th 
arrangement simplifies the eperation. No manipulation 
‘f levers or use of spanners is necessary, and the inversion 
of the rack prevents the lodgment of dirt. 

The wheel-head drive is equipped with a friction clutch, 
so adjusted that it will slip if, by any carelessness of the 
operator, the wheel head should be allowed to strike thi 
water pan. 

In the mechanism that operates the magnetic chuck 
there is an arrangement whereby the chuck-spindle driv: 
can be disengaged without stopping the wheel spindle 











Fig. 2. ReEvERsSING MECHANISM FoR RoTARY SURFACE 
GRINDER 


This allows the wheel to be trued automatically and also 
facilitates the rapid readjustment of work on the chuck. 
The chuck itself is supported on a broad, cone-shaped 
spindle, which rests in a heavy bronze bearing, thus ad 
justing itself automatically to take up all wear. Proper 
adjustment of the chuck-slide is provided by a taper gib 
extending the entire length of the slide. The chuck- 
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spindle bearing bracket can be adjusted at an angle to al- 
low of grinding dished or conical work. 

A large range of speeds is included in both the chuck- 
spindle and wheel feeds and their drives are interlocked 
so as to maintain the same relative feeds per revolution 
of chuck. A feature of the arrangement of the chuck 
drive is the manner in which the cone pulleys on the coun- 
tershaft are let into the body of the machine, allowing 
the universal shaft to the chuck-drive spiral gear to oper- 
ate always in the same vertical plane. This is designed 
to afford a drive which is free from vibration at any angle 
to which the chuck may be elevated. 

A copious supply of water is provided through a water 
tank and pump of large capacity. All working parts 
and bearings have been specially guarded against grit 
and emery particles. 


Automatic Shaft Couplings 
The roller-ratchet principle is here applied to fasten 


shaft couplings, shaft collars and pulleys in place on 
the shafting. The coupling is a cylinder with two ec- 

















Fig. 1. Puntey with RoLier 
BUSHING 


centric chambers inside. Each chamber has two steel 
rollers, held parallel with each other by a light wire 
frame. To apply, the burrs are removed and the sharp 
edge removed from the shaft. The coupling, with the 
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rollers in the largest part of the chamber, is then slipped 
over the end. Turning in either direction forces the 
rollers up the inclined sides of the eccentric chamber 
and locks the case or cylinder tightly to the shaft. 

The manner in which this is accomplished is shown 
in Fig. 1, which illustrates a pulley with the eccentric 
chambers in the bushing, instead of in the pulley hub. 

Fig. 2 shows a lineshaft with a coupling, a collar 
and a pulley in position. This shows how the roller 
grips the shaft. The entire absence of screws, bolts or 
pins makes it possible to put the couplings on without 
tools of any kind. 

It is claimed that at least 40 per cent. of the driving 
power in reverse is necessary to unlock the rolls, but 
that this is easily accomplished when necessary by using 
the largest pulley on the shaft as a lever. After unlock- 
ing, a pointed pin, driven in the cross hole in center, 
unlocks the driver. The smooth exterior insures freedom 
irom accident caused by employees’ clothing being 
caught on projections of any kind. These couplings are 
made by the Automatic Shaft-Coupling Co., Washington, 
D. C. 


~ 


All-Metal Lift Trucks 

The lift trucks manufactured by the Stuebing Truck 
Co., Cincinnati, Ohio, are made in two general styles, 
as shown. One is of the three-wheeled type, in which 
the load is both lifted and lowered by means of the 
handle: the other is a four-wheeled model, in which the 
load is lifted by means of the handle, but is released by 
means of a foot lever and hydraulic check. 

In designing these trucks it was planned to have their 
ise unimpaired by inclines, elevated crossings, narrow 
aisles and other conditions generally found in factories. 
In the type shown, the main features are the all-stee! 
construction and the equipment of the wheels with 
roller bearings. The load is easily lifted to a good 
height above the floor, and the floor clearance is ample 
enough to allow the truck to be pulled over obstacles. 

The principal feature is the free front wheels, which 
make it possible to back the truck into difficult places 
and get it out easily. This is accomplished by placing 
the handle on the top of the swivel and making the lift- 
ing and locking mechanism so that it can be disconnected 
at will. It will be seen that there is a dog, or latch, on 


As the 


the handle just above the top of the swivel. 
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handle is raised this dog eatches onto the front end of 
the lifting frame, and as the handle is forced down the 
load is lifted until at its highest point it is locked 
in place by a latch. The handle hay now be raised or 
lowered and the swivel turned in any direction without 
releasing the load. 

In the three-wheeled truck, the handle is lowered close 
to the floor when ready to release the load. Then, while 
in the best possible position to control the load, the foot 
lever is pressed and the load allowed to slowly descend. In 
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tion it has been aimed to produce an instrument that 
would be accurate in operation and durable under long, 
hard usage. 

This counter is a recent addition to the line made hy 
the New Haven Trolley Supply Co., New Haven, Conn. 


Metal Band-Saw 


The metal band-saw shown was designed for cutting 
off 1g- to 8-in. rounds, and up to 8-in. I-beams and 8-in. 























Fie. 1. Srueping Auu-Meran Lire Truck 
TUREE-WHEELED TyP! 


the four-wheeled type, using the hydraulic check, only 
pressure on the foot lever is needed to let the load down 
easily and without jar. 

These trucks are especially valuable when used in 
connection with a number of platforms, or beds, on which 
work may be piled. When ready, the truck is run under 
these, the load raised and run wherever it is desired. li 
this way one lift truck is made to take the place of a 
large number of the common type, since as many plat- 
As the lo king 


mechanism is automatic in action, only one man is needed 


forms may he used as the work demands. 


to operate a truck. 

The four-wheeled type has a load capacity of 2500 
lb.. a load lift of 15 in. and 2 in. floor clearance. The 
three-wheeled type has a capacity of 4000 Ib., a load lift 
The height of 
platform when lowered is 6 in. and when raised, 8 in 
The platform is 19x36 in.; length ever all, with handk 


of 2 in. and a floor clearance of 31% in. 


down, 80 in.: distance between axles, 39 in.: size of 


wheels, 6 or in. by 25g in. wide: weight, 175 Ib: 
maximum size of wooden platforms furnished, 32x50 in. 


" 


A Universal Counter 


The distinctive feature of the counter shown is that its 
construction permits operation by either rotary or recip- 

















Rorary AND STROKE COUNTER 


rocating motion for counting either revolutions or strokes. 
The counter is positively geared in order to remove the 
possibility of over- or under-counting. In the construc- 


Four-WHEELED Truck with HypravuLi 
CHECK 


squares, The back can be removed in order to provide 
a flat table for special work 

The table carrying the work is stationary, so that heavy 
bars do not have to be moved to the blade. The fram 
carrying the wheels, with saw and driving mechanism, 
slides on a track, and can be operated by hand or auto- 
matic vravitv feed The saw guide is conveniently 
located. . 

The pressure can be varied by the number of weights 


hung on the lever. When the saw is motor-driven. thy 














Metrat Banp-Saw 


moter can be mounted on the frame, as shown, which i- 
self-contained. The tightening of the blade is accom 
plished by the handwheel shown on top. The table is 26 
in. high from the floor. 

The machine is a recent product of H. C. Withiamson, 


1840 W. Lake St... Chicago, Ul. 
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Large-Projectile Boring Lathe 


In adapting the lathe shown for large-projectile boring, 
the Pittsburgh Machine Tool Co., Braddock, Penn., has 
equipped it with an extra heavy carriage and a large 
saddle to hold an 8-in. boring bar in rigid position. 
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and bronze taper wedges to take up the side wear. The 
table is 18 in. wide, 4 ft. long, box-section, about 18 in. 
deep. 

The feed is by double racks, 6-pitch, 3-in. face, meshing 
in pinions cut solid in 344-in. feed shaft. Nine changes 
of feed are regularly provided, ranging from approxi- 

















LARGE-ProJECTILE Bortna LATHE 


An oil tube is provided for lubricating the cutting tool. 
The bed is furnished with an oil pan. There is, at the 
back of the lathe, a forming-tool attachment, by which 
the shape of the interior of the shell may be made elliptical 
or otherwise. The machine has a 38-in. swing. 


. 
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Vertical Cylinder Borer 

The vertical evlinder borer shown was developed by the 
Moline Tool Co., Moline, Ill, to secure high production, 
especially on six en bloc cylinders, where the crank case is 
cast solid with the cylinder bloek. 

The machine is made in one length only, having 4 ft. 
between the knees, but in different heights to suit different 
styles of cylinders. The knees have bearings 42 in. long 

















VERTICAL CYLINDER BORER 


mately */,, to 3% in. per turn of spindle. The spindles 
are driven by 4-pitch bronze and steel spiral gears. 

Two types of heads are furnished—one having the 
sleeve extended to the spindle nose, the other having the 
spindle nose extended beyond the bearing so that it can 
be guided in a bushing in the jig, if desired. Heads can 
be furnished, from 3 in. closest adjustment up to any 
size desired. The pilot wheel is located at the right so as 
not to interfere with placing and removing the cylinders. 
The drive is by a two-speed friction countershaft, using 
24-in. pulleys for 6-in. belt. A brake on the main drive 
pulley is provided for quick stopping. All thrusts are 
taken care of by ball bearings. All high-speed bearings 
are bronze-bushed and all low-speed bearings are cast iron 
bushed. 


ut 


Spring Meeting ofthe A. S.M. E. 


The spring meeting of the American Society of Me- 
chanical Engineers, held in Buffalo, opened June 22, 
with an attendance of 500 members and guests. The 
society was welcomed to Buffalo by Frank B. Baird, 
President Brashear responding in a speech full of most 
interesting personal reminiscences. 


> 


WEDNESDAY, JUNE 23 

Through the courtesy of the Shredded Wheat Co., 
which offered the use of its large auditorium, Wednes- 
day’s session was held at Niagara Falls. Private electric 
cars were provided and deviating from the customary 
route, passed points of industrial interest. 

At this session it was announced that the amendment 
establishing a committee on standardization had been 
adopted. An amendment was proposed, changing the 
number necessary to form a nominating committee from 
20 members to 1 per cent. of the voting membership. 

The report of the Committee on the Standardization 
of Special Threads for Fixtures and Fittings was pre- 
sented. This applies to rolled threads for electric sockets 
and lamp bases and establishes an “American Standard,” 
which has been adopted by leading manufacturers. 

An instructive paper on the study of a motor-truck 
axle shaft was presented by John Younger, mechanical 
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engineer of the Pierce-Arrow Co. By making a suitable 
selection of steel and raising the elastic limit through 
heat-treatment, a design that had failed because of lack 
of strength was made to give satisfactory service. The 
absence of satisfactory reliable data on the effect of re- 
versed stresses was commented upon. This paper was 
printed in full, beginning at page 1087, Vol. 42. 

An effective supplement to this paper entitled, “A 
Comparison of the Properties of a Nickel, Carbon and 
Manganese Steel Before and After Heat-Treating,” was 
presented by Robert R. Abbott, of the Peerless Motor Car 
Co. It was brought out in discussion that an alloy 
steel improperly heat-treated is much less reliable than 
an inferior grade of steel without heat-treatment, and 
that to secure the undisputed benefits of heat-treatment 
the process must be handled in a scientific manner. It 
was also mentioned by Doctor Hibbard, that compara- 
tively few machinery manufacturers outside of the auto- 
mobile industries are availing themselves of the possibili- 
ties of heat-treating. This paper will appear in a later 
issue. 

In the evening an illustrated lecture on “The Engi- 
neer as a Citizen,” was given by Dr. F. H. Newell, for- 
merly chief of the United States Reclamation Service. 


THURSDAY SESSIONS 


Simultaneous sessions were held in the morning, the 
papers of most interest to AMERICAN MACHINIST readers 
being as follows: 

“The Design of Rectangular Concrete Beams” was pre- 
sented by Howard Harding, who has developed charts for 
the graphical solution of reinforced-concrete beams where 
the bending moment and the ratio of depth to breadth is 
known. A graphical solution is also given by means of 
which allowances may be made in the bending moments 
to compensate for the dead weight of the beams. 

Professor Bird presented a paper on “The Effect of 
Relative Humidity on an Oak-Tanned Leather Belt.” 
This is of interest to those who have standardized belt 
tensions, and shows that the seasonal changes in humidity 
materially affect the tension in a belt having fixed pulley 
centers. For this reason the use of belt tighteners is 
advocated. An interesting model was exhibited to indi- 
cate the creep and slip in the two layers of a double belt. 
This paper is reprinted in this issue beginning on page 27. 

A paper which resulted in interesting comment was 
delivered by Doctor Buckingham, on “Model Experiments 
and the Forms of Enjpirical Equations.” It was shown 
why experiments on models such as ships’ hulls may 
lead to an accurate forecast of the performance of the 
full-sized ship, whereas in other cases, such as a beam in 
flexure, the dimensional reasoning would not similarly 
obtain. The discussion brought out the fact that there 
is a large field of application for model experiments, but 
that it is necessary to have all testing conditions re- 
duced to the same scale. 


FINAL SESSIONS 


The three papers presented at the Friday morning ses- 
sion were of much interest to those engaged in manufac- 
turing or designing machinery and aroused a great deal of 
instructive discussion. The first was presented by M. 
D. Hersey, on “The Laws of Lubrication of Journal 
Bearings.” The treatment was from the physicist’s point 
of view of the variables entering the subject. The aim 
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of the author was to formulate general equations which 
would so collect these variables that future tests made 
upon the subject of bearing lubrication might be effec- 
tively correlated. An interesting point brought out in 
the discussion of this paper proved the correctness of 
Mr. Hersey’s results by their complete correspondence 
to a series of tests which were made in Berlin and with 
which the author of the paper was previously unac- 
quainted. It was suggested that further study by Amer- 
ican technical schools along the line of Mr. Hersey’s 
investigation would be productive of much benefit to 
machinery builders, and possibly be a suitable object for 
the Engineering Foundation. 

The second paper, “Laps and Lapping,” by W. A. 
Knight and A. A. Case, was presented by Professor 
Knight. This described the conclusions from a test of 
abrasives, lubricants and lap materials extending over a 
period of three years. The relative values of the best 
combinations are expressed in terms of common units. 
This paper will be reprinted in full in a later issue. 


Tue Suspsecr or Costs 

The awakening engineering interest in the subject of 
the cost of manufacture was evidenced by the lively dis- 
cussion of a most interesting paper by H. L. Gantt, on 
“The Relation Between Production and Costs.” This 
was reprinted beginning at page 1055, vol. 42. While the 
paper itself was characterized by Doctor Hibbard as con- 
taining a giant idea, the closure by Mr. Gantt made a deep 
impression upon his hearers. He emphasized the fact that 
it is up to the manufacturer to take care, in slack times, 
of those who make money for him in good times, and 
deplored the effort of some manufacturers to develop 
efficiency for selfish purposes. The answer to the ques- 
tion whether the results of increased efficiency will bene- 
fit the many or merely a few, must go a long way toward 
commending or condemning strenuous efforts to attain it. 

Mr. Gantt characterized the present European War as 
an attempt to restrict free industrial competition and 
stated that many political economists do not realize that 
the world must have either free industrial competition 
or military competition. At the close of his remarks, 
a motion was carried to establish a subcommittee for the 
investigation of cost-finding methods, with a view of ar- 
riving at standard principles. 





PERSONALS 











J. G. Robinson, formerly foreman of the Robinson Packer 
and Oil Well Supply Co., Coffeyville, Kansas, has founded the 
Coffeyville Novelty Works. 

H. D. Hasles has arrived in this country from Venice, Italy, 
for the purpose of getting into touch with conditions in the 
machine-tool industry with a view to purchases 

T. A. Secord, until recently master mechanic of the Na- 
tional Zinc Co., Kansas City, Kansas, has joined the Amer 
ican Zinc and Chemical Co., Langeloth, Penn., with which he 
will act in a similar capacity. 

L. P. Alford, editor of the “American Machinist” pre- 
sented an illustrated lecture before Providence Association 
of Mechanical Engineers on the mechanical features of pro- 
ducing the “American Machinist” In its new modern home. 

H. F. Dow, for a number of years superintendent of the 
screw-machine department of the United Shoe Machinery Co., 
Beverly, Mass., and later a member of the firm of Babson- 
Dow Manufacturing Co., Boston, has recently taken charge 
of the automatic department of the American Steam Gage 
and Valve Co., Boston, Mass. 
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Rear Admiral Isherwood Dead at 92 


Benjamin Franklin Isherwood, engineer-in-chief of the 
United States Navy during the Civil War and one of the 
founders of the experimental theory of the steam engine, 
died at his late residence in New York on June 19, in his 
93d year Born Oct. 6, 1822, in New York City, he was a 
great-grandson of a distinguished French military engineer, 
Captain Du Clos, an officer on General Lafayette’s staff in 
the American Revolution. His early schooling was received 
at the Albany Academy, where he studied natural philosophy 
under Joseph Henry, after which he entered the employ of 
the Utica & Schenectady R.R., and later went to work on 
the construction of the Croton aqueduct, on its completion 
entering the service of the Erie R.R. 

His entry into governmental service was under the 
Lighthouse Board, where he seems to have performed work 
of responsibility, for he was sent to 
France to superintend the construc- 
tion of some lighthouse lenses from 


of the machinery built during the Civil War. Although the 
adoption of a low ratio of expansion, and hence high mean 
pressure, gave him small engines, the machinery was very 
heavy. Designers working 30 or 40 years later, with im- 
proved materials, have criticized this machinery, forgetting 
one point with which Isherwood was supreme—this ma- 
chinery was designed for war vessels, and it was absolutely 
essential that it should not break down. The enormous ex- 
pansion of the Navy led to the employment of large numbers 
of patriotic but comparatively unskilled engineers. To have 
intrusted delicate machinery to such men would have been 
to run the risk of disaster. For the same reason, such ex- 
pansion as was obtained depended only on the ordinary 
Stephenson link, there being no separate and complicated 
cutoff gears. But almost incredible was his ability to find 

time for the continuation of elab- 

orate’ scientific investigations, to 

profit by his unrivaled opportunity 





designs by himself. The steam-en- 
gineering corps of the Navy was 
meanwhile being organized by 
Charles H. Haswell, and Isherwood 
was one of its earliest appointees, 
being made first-assistant engineer, 
and in 1848 was promoted to chief 
engineer Meantime the Mexican 
War had been fought and he had 
been an active participant on ship- 
board; in fact, he was in every 
naval action. He served on the 
“Princeton,” the first American 
screw steam vessel, and later on 
the “Spitfire.” After the war he 
cruised for three years in the “San 
Jacinto,” attached to the Asiatic 


squadron 


One of the earlier performances 
that brought Isherwood profession- 
ally into notice was the design of 
alterations for the engines of the 
“Allegheny,” 1851-52 He arranged 
the cylinders with a back-acting 
motion in a manner which antici- 
pated the type of engine afterward I 
bearing his name. The device showed 
his mechanical ingenuity, although 
the vessel as a whole was not a 





success, and the experience taught 

him in future designing to provide engine frames strong 
enough to allow for weakness in the hull, a point which was 
especially important when so many old vessels, many of which 
were of light construction, had to be equipped during the 
Civil War. 

At the outbreak of the Civil War, Isherwood, although 
some distance from the top of the list, was appointed to the 
responsible position of engineer-in-chief of the war navy. 
His appointment was dated Mar. 26, 1861. Not only did he 
evince a dependable zeal for the Federal Government—which, 
at a time when so many officers were going over to the 
Confederacy or wavering in their allegiance, was no small 
recommendation—but his professional qualifications were of 
an exceptionally high order For many years past he had 
given his attention to systematic experimental research in 
steam engineering, where he had done splendid work and 
was probably the leader in America. The result of some of 
these researches had been given to the public, notably in 
1859, in a book entitled “Engineering Precedents,” which 
embodied his studies on the indicated power of engines, 
frictional losses, power expended in actual propulsion of 
vessels, etc. It is interesting to note that this book had the 
first published indicator diagrams reproduced from actual 
engines. 

The task confronting Isherwood upon his appointment 
was that of evoking a new and large navy out of nothing, 
or next to nothing, in a short period At the beginning of 
the war the Government had only 69 vessels of all classes, 
34 of them being sailing ships. By the end of the year 1861 
it had improvised a navy amounting to 211 vessels, with 
2301 guns and 20,000 men, which by the close of the war 
had grown to 600 vessels of all classes 


One of the reasons for Isherwood’s success was his strong 
common sense, which was shown particularly in the design 





LAvteE Rear ADMIRAL ISHERWOOD 


for practical experiments, and even 
during those busy years to publish 
in huge volumes the results of his 
researches. 

In 1863, when swift cruisers were 
coming into use, speed qualities re- 
ceived especial attention. About 
this time the rivalry in design be- 
tween Isherwood and Ericsson was 
carried out in the construction of 
twin 4200-ton ships—the ‘“Mada- 
waska,” with engines of Ericsson's 
design, and the “Wampanoag,” fitted 
with Isherwood engines. The latter 
had a pair of 100-in. cylinders with 
i-ft. stroke and wooden gears, to 
make 2.04 revolutions of the screw 
for each double stroke of the piston. 

Here, again, we note an illustra- 
tion of Isherwood's sound common 
sense. The machinery, which for 
the time was extremely powerful, 
was to go into a relatively light 
wooden hull, and to have used 
direct-driven engines would have 
racked the hull. Ericsson’s engines 
were of the same size, but directly 
connected to the shaft. In the trials 
the “Wampanoag” made a wonderful 
record for those days, attaining an 
average speed of over 16 knots in a winter's sea, and during 
several periods of a six-hour run over 17 knots were ob- 
tained. The “Madawaska” also was capable of high speed, 
but she could not stand the racking. This did not disprove 
Ericsson’s essential correctness in having, long ago, come 
out as an advocate of direct, ungeared connections, but the 
abnormal narrowness of the vessel created a special condi- 
tion to which the design of her machinery was not adapted 
Not for 21 years was the “Wampanoag’s” speed again reached 
in the Navy 





In the early personnel struggles, Isherwood was a cham- 
pion of his corps. He contended that naval engineers required 
not only technical training, but theoretical education, and 
should possess official rank, which has since become estab- 
lished It is largely to him that we may credit the Con- 
gressional Act of 1864 providing for the education of midship- 
men as naval constructors or steam engineers. 

After serving as engineer-in-chief for eight years, cover- 
ing the stressful period of the war, Isherwood was succeeded, 
in 1869, by James W. King. The remainder of his term in 
the service was largely taken up with special duties His 
experiments with screw propellers at Mare Island are scarcely 
less famous than the expansion tests and those on the econ- 
omy of compound engines. 

By operation of law he retired in 1884 with the relative 


rank of commodore (since raised to rear-admiral). More 
than a quarter of a century of life was still in store for him. 
however. He made his home in New York City, interested 


and active in research, scientific and literary work, and in- 
dulging in extensive tours abroad. The published output of 
his life in books and papers has been considerable. His 
“Experimental Researches in Steam Engineering,” compiled 
in Civil-War times, has become a classic, and, as the late Dr 
Thurston pointed out, “his conclusions, once ridiculed, are 
now the basis of the modern engineer's practice 
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PIG IRON 
points and dates indicated: 


No. 2 Southern Foundry, Birmingham 
No. 2X Northern Foundry, New York. 
No. 2 Northern Foundry, Chicago... 
Ressemer, Pittsburgh... 

Basic, Pittsburgh........ 


MISCELLANEOUS METALS—NEW 


Copper, electrolytic (carload lots). . .. 


Quotations were current 





AMERICAN 


as follows at the 


June 25, May 27, July 3, 
1915 1915 1914 
$9.75 | $9.50 $10.25 
14.25 14.25 14.50 
13.00 13.00 14.00 
14.65 14.80 14.90 
13.60 13.45 13.90 

YORK 

June 25, May 27, | July 3, 

1915 1915 | 1914 

— —Cents per pound 
20.50 19.00 13.75 
, SERRE ’ 41.50 37.25 31.10 
ae ee nae pew aciene 5.75 4.40 3.90 
Ds cnnneens - ae te Ee ae 20.00 21.00 5.05 
Cee Geet, BEES. «2. ccccsccsccces 26.00 24.00 19.00 
Copper wire (carload lots)........... 26.75 23.00 15.00 
Brass rods, base.... ee 29.00 23.00 13.62) 
Irass pipe, base....... rawrewes 33.50 23.50 16.00 
Brass sheets. .. aad ak cgi 29.00 23.00 13.87} 
Solder $ and § (case lots)....... 29.50 27.00 22.00 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


No. 28 Black....... 
No. 26 Black.. 

Nos. 22 and 24 Black.. 
Nos. 18 and 20 Black.. 
No. 16 Black.. 

No. 14 Black.. 

No. 12 Black 

No. 28 Galvanized 

No. 26 Galvanized 

No. 24 Galvanized 


STEEL SHAPES FROM JOBBERS 


Steel angles base... 
Steel T’s base ; 
Machinery steel (bessemer)... 


COKE—tThere is a fair a 
coke; however, prices remair 
coke for prompt shipment se 
future shipment. Standard 72 
to $2.25 for prompt shipment 


COLD DRAWN STEEL TI 


net per ft. in cents from jobl 


s per pound—- 
) 


June 25, | May 27, 
1915} 1915 

— ———— Cent 
2.60 2. 6 
2.50 2.50 
2.45 2.45 
2.40 2.40 
2.35 2.35 
2.25 2.25 
2.20 2.20 
6.00 4.25 
5.70 3.95 
5.55 3.80 


July 3, 
1914 


tore | 


a) 
- 
rs) 


Stotor 
~ 
on 


wh 
th 
j— 


‘WAREHOUSE, NEW YORK 


June 25, May 27, | July 3, 
1915 1915 | 1914 
—- Cents per pound———_——- 
1.85 i &5 | 1.80 
1.90 1.00 1.95 
1.80 1.80 1.85 


mount of ing 
1 firm Best 
ll at $1.55 to 


uiries 


for foundry 


grades of furnace 


$1.60 


and $1.75 for 


-hr. foundry coke is quoted at $2 


and $2.25 to 


$2.50 


for contract. 


'LING—The following prices are 
ver’s warehouse New 


Thickness of Outside Diameter in 
Wall, B.W.G n } | : 2 
22 6.75 6.75 6.75 7.37 8.68 
Is ‘ 7.92 7.92 7.92 9.25 11.21 
16 : 9.3 9.> 9.3 11.8 13.44 
13 12.32 12.32 12.32 14.58 17.16 
11 16.83 20.00 


DRILL ROD—tThis sells to 
counts: Third grade, 65°) off 
grade, 25% off 


At these discounts the net 


ROUND POLIS 


Size, in. 
#2 to 1h in 
ii to 3 in 
fe to § in 
) 178 to 0.4218 
1). 125 to 0.270 
() 202 to 0. 120 


consumers at 


pt iccsS are as 


HED DRILL Reé 

First 

Grade 
37. We 
H1. 25« 
15. Oc 
56. 25e 
62. 25e 
67 S0e 


SWEDISH (NORWAY) IRON—Dealers 
material There is considerable 


$3.75 to $4 per 100 lb. for this 
demand from all quarters: he 
that it is predicted that the 


ywever, the si 


supply will be 


second grade, 


York. 





10.26 12.42 
13.50 16.00 
17.16 20.09 
22.54 27.73 


26.79 32.85 


the following dis- 


off, and first 


follows 


1) 


Second 
Grade 
30) Oe 
33. 00e 
36. 00ce. 
45 OO0e 
19 SOc 
h4. O0e 


still 


ipply 


Third 
Grade 
17. 50e 
19 25e 
21.00¢ 
26. 25e 
29 O5e. 


31. 50e. 


quote from 


is so limited 
exhausted in the 


near future unless shipments are soon forthcoming 


OLD METALS 





The following are dealers’ 
New York: Copper, heavy and crucible, l7c 


prices paid in 
per 


lb.; copper, 


light and bottoms, 14c.; heavy brass, 8.50c.; light brass, 1l0c.° 


heavy lead, 4.5c.; tea lead, 4 
chine composition, 13c.; brass 


c.; serap zinc 


or composition 


15e.: 
turnings, lic 


heavy ma- 
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WELDING WIRE—Prices are stationary For the more 
popular sizes prices are as follows 


Cents per Cents per 
Size Pound Size Pound 
ot  sudndbdaceuedess 7.00 / thane aty eewewased soo Oe 
i a Sa ae aes ake ecb 7.00 No. 14 ... 10.00 
re eae 7.00 , ; ; 10.00 
/ BQhiceudueventheawns 8.50 No. 18 s 16.00 
Pkt Oe cub ce cacceeuke 9.00 No. 20 : . 20.00 


MACHINE BOLTS—The current market price is 70 and 
0% off the list price To steady customers and for larg: 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows 


Dias .eter 
Length . } 4 i i 1 in 
1} in $0 46 $0 65 $1.39 $1 94 $2 84 $407 
2 in ‘ 0.48 0 69 1m” 2 07 3.02 4.32 
2} in oy 0.50 0.73 1.60 2.21 3.21 4.56 
3 in aa 0.538 0.79 171 2 34 3.40 180 
34 in 0.55 0.82 1.81 2 48 3.59 5.04 


COPPERED BESSEMER ROD—The following net prices 
are quoted for 50 lb. lots from warehouse, New York: 


Size, in Cents per lb Size, in Cents per Ib 
te to & 10.00 Btok 7.00 

% 9.00 a to & 7.00 

Py s 00 t 500 


MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 


10,000 Ib 2000 Ib 500 tb Less than 
Size, in and Over und Over und Over OW) Ib 
ve to 24.75¢ 25 Tie 26. 25e¢ 27 . 25 
ito lj 24 We 25. 2he 25.75 26. 75« 
1 to 2] 25 (Wk 26 2he 26. 75e¢ 27. 75 
2t# to 4 , 26. 75e 27 . 25c 27. We 28 . Sie 


HOT ROLLED FLATS 
Width in Inches 


Thickness, in Lto I li to 2} 2] to 6 
tto *% 20 (Wk on We 
sto l 28 (WN 27 We 26 O0e 
If to 2 26. Oe 25.0% 


STANDARD MACHINERY STEEL Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 
York 


Diameter, Diameter Diameter, 
it Per 100 Ib in Per 100 Ib in Per 100 1 
ui $1.10 : $2 60 13 $3.00 
H 3.60 rh 2 oO aT | 3.10 
te 3.00 th 9 7h 2; 3.35 
2 80 3 2 85 oh t+ oo 
2 70 i} > om i. SO 


STANDARD PIPE—Prices are much higher especially for 
galvanized pipe Revised discounts are for carload lots f.o.b 
Pittsburgh 

Black Galvanized 


571 


% to 2-in. steel, butt welded .........6.. 79° ” 
2% to 6-in. steel, lap welded iecadenee 78% HH 


At these discounts the net prices of pipe in cents per foot 


in carload lots are as follows 





Cents 
Diam- Galvan- Diam- 
eter Blacl ized eter Black 
% -in 2.43 4.88 2-in 7.77 
1-in 3.57 7.22 21, -in. 12.87 
1% -ir 1.83 9.77 3-in 16.83 
1%-in 5.77 11.68 4-in 23.98 


SEAMLESS DRAWN TUBING—(Tron Pipe Sizes) The 
price from jobbers warehouse, New York has increased Ic. pet 


pound At this rate prices are as follows 
Diam., In Brass Copper Diam., In Brass Copper 
% 31% 33.50 36.50 
I i 34.50 37.50 
1% 1! 36.50 39 50 
1! ; 38.50 41.50 
ies 6 39.50 42.50 
2% rf 41.50 44.50 
a. S 43.60 16.50 














METAL WORKING 


NEW ENGLAND STATES 


has awarded the contract 


W. H. Baltzell, Dover, Mass., 
for the construction of a two-story, 44x54-ft. garage. The 
estimated cost is reece Bellows & Aldrich, 9 Park St., Bos- 


ton, Mass., is Arc 

The Wamesit Power Co., Lowell, Mass., will build a two- 
story, 60x350-ft. factory for the manufacture of ammunition. 
The estimated cost is $60,000. 

Guy E. Boynton, 5 Oak St., Springfield, Mass., will build a 
two-story, 36x69-ft., brick garage on Willow St. 

The Whitcomb-Blaisdell Machine Tool Co., Worcester, 
Mass., has awarded the contract for the construction of a 
30x40-ft. addition to its plant. 

The Taft-Pierce Mfg. Co., Woonsocket, R. I, manufacturer 
of machinery, plans the construction of a five-story, concrete 
factory. 

A one-story, 
at the plant of the 
Bridgeport, Conn. 

The Remington Arms-Union Metallic Cartridge Co., Bridge- 
port, Conn., has awarded the contract for the construction of 
eleven ammunition factories. 

H. B. Beach & Son, Mechanic St., 
maker, has awarded the contract for 
which was recently destroyed by fire. 
$15,000. 

The Winchester 
will build a one-story, 
tion to its plant on Argyle St., 


brick addition will be constructed 


32x74-ft., 
Third St., 


Bridgeport Piston Ring Co., 


Hartford, Conn., boiler- 
rebuilding its plant 
The estimated cost is 


Repeating Arms Co., New Haven, Conn., 
73x455-ft., brick and concrete addi- 
to cost $70,000. 


The New York Propeller Co., Norwich, Conn., will build an 
addition to its plant. 
A. M. Larsen & Co., Waterbury, Conn., is remodelling the 


into a garage. 


manufacturer of 
the construction 


factory building at 169 East Main St. 

The Scoville Mfg. Co., Waterbury, Conn., 
brass goods, has been granted a permit for 
of a one-story, 24x249-ft. factory. 

MIDDLE ATLANTIC STATES 

The inman Foundry Co., Amsterdam, N. Y., has awarded 
the contract at $7000 for the construction of a two-story, 40x 
60-ft. foundry. 

The Enkle Motor Co., Auburn. N. Y., will build a plant for 
the manufacture of the Diesel type automobile motor. 
Howard Williams is Vice-Pres. and Gen.-Mer. 

The American Radiator Co., plans to build 
brick factory at 110 Ledger St., Buffalo, N. Y., 
cost $55,000. 


a two-story, 
estimated to 


The Pierce Arrow Motor Co., Elmwood Ave., Buffalo, N. Y., 
has awarded the contract for the construction of an addition 


Noted Dec. 17. 


North Franklin St., 
construction of a 


to its plant. 

The Merrill Soult Co., 
has awarded the contract for the 
story, 56x123-ft. machine shop 

Fire recently destroyed the plant of the Union Forging Co., 
Union, N. Y. Loss, $35,000. 

The Commercial Delivery Co., 
the contract at $15,000 for the construction of a 
100x131-ft. garage. 

J. H. Jaeger, 68 Hudson St., Hoboken, N. J., will build a 
factory for the "manufacture of ey appliances at Wee- 
hawken, N. J., estimated to cost $15,000. 

Max Cohn, Newark, N. J., will build a a am farage 
and repair shop on Bergen St., Newark, N. J. M. J. Nadel is 
Arch. 

Max Mendel, 31 
the contract for the 
garage. Frank Grad, 
Noted Apr. 29. 

The Riverside Metal Works, Riverside, N. J.. manufacturer 
of bronze and german silver, has started the construction of a 
new 250x400-ft. building adjoining its main plant. 

The Mercer Automobile Co., Trenton, N. J., has awarded 
the contract for the construction of a manufacturing plant. 
Noted June 24. 

The Allen Motor Co., Allentown, Penn., will build a one- 
story garage, at an estimated cost of $12,000. Noted Apr. 8. 

The Shelby Steel Tube Co.. Ellwood City, Penn., con- 
templates an expenditure of $1,000,000 for additions and im- 
provements to its plant. 

The Continental Rubber Works, Erie, Penn., will build a 
one-story, 70x100-ft. machine shop in addition to its plant. 

The Hanover Wire Cloth Co., Hanover, Penn., will build an 
addition to its plant on East Middle St. 

P. Oliver Derr, Philadelphia, Penn., has awarded the con- 
tract for the construction of a three-story addition to its 
garage at an estimated cost of $7000. Noted June 3. 

Press reports state that F. P. Hood will build a one-story, 
22x103-ft. garage at A and Mentor St., Philadelphia, Penn. 

The Brown & Zortman Machinery Co., 2535 Liberty Ave., 
Pittsburgh, Penn., representative of the Snyder Steel Shaft- 


Syracuse, N. Y., 
two- 


Elizabeth, N. J., has awarded 
one-story, 


has awarded 
80x93-ft. 
is Arch. 


Clinton St., Newark, N. J., 
construction of a two-story, 
245 Springfield Ave., Newark, 


ing Co., will build a plant. 
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The Standard Steel Car Co., Pittsburgh, Penn., has award- 
ed the contract for additions and improvements to its plant at 
New Castle, Penn. Noted May 27. 

Col. William Lauder, Riddlesburg, Penn., contemplates con- 
structing a foundry. 

The George Gunther Brewing Co., Third and Toone St., 
Baltimore, Md., will build a one-story addition to its garage. 
Otto G. Simonson is Arch. 


SOUTHERN STATES 


The Richmond Forgings Corporation has awarded the con- 
tract for the construction of 60x180-ft. foundry at Richmond, 
Va. The estimated cost is $12,000. Noted Feb. 11. 

The contract has been awarded for the construction of a 
garage at Huntsville, Ala., for the Tennessee Valley Motor Co. 

Fire recently destroyed the machine shop of the Kentwood 
& Eastern Ry. Co., Kentwood, La. Loss, $15,000. 

J. H. Watts is Pres. of a company which is being organ- 
ized for the purpose of constructing a plant at Harriman, 
Tenn., for the manufacture of headings and other cooperage 
material. 

The Aluminum Co. of America, Pittsburgh, Penn., will con- 
struct an addition to its plant at Maryville, Tenn. 

The Ewald Iron Co. will construct an addition to its plant 
at Louisville, Ky. 

It is reported that the Owensboro Wagon Co., 
Ky., contemplates the manufacture of rifie parts. 

The Southern Foundry Co., Owensboro, Ky., is preparing 
to install machinery for the manufacture of shrapnel. 


MIDDLE WEST 


The Akron Gas Lamp Co. contemplates the construction 
of a factory at 606 South High St., Akron, Ohio. 
The Timken Roller Bearing Co., Canton, 

construct a cold drawing steel plant. 

The Cleveland Motorcycle Mfg. Co., Cleveland, Ohio, re- 
cently incorporated, contemplates the construction of a plant. 
M. P. Mooney, 813 Society for Savings Bldg., Cleveland, is 
interested. 

The Cleveland Welding & Mfg. Co., 2129 West 117th St., 
Cleveland, Ohio, has awarded the contract for the construc- 
tion of a one-story, 155x178-ft. addition to its plant. 

Plans are being considered by_the Westinghouse Electric 
& Mfg. Co., 1220 West 58th St., Cleveland, Ohio, for the im- 
provement and enlargement of its plant. 

Plans are being considered by the American Steel Pack- 
age Co., manufacturer of steel bottles and cases, Defiance, 
Ohio, for the construction of a one-story addition to its plant. 

The Herring-Hall Marvin Safe Co., Hamilton, Ohio, will 
soon ask for bids for the construction of a two-story, - brick 
addition to its plant. Estimated cost, $25,000. 

The Youngstown Sheet & Tube Co., Youngstown, Ohio, has 
awarded the contract for the construction of two additions to 
its plant. Estimated cost, $300,000. Noted Jan. 21. 

R. H. Fitch, Ft. Wayne, Ind., plans the construction of a 
one-story, 65x175-ft. garage to cost $10,000. A. M. Strauss, 
302 Bank Bldg., is Arch. 

H. E. Africa, 2130 North New Jersey St., Indianapolis, Ind., 
has awarded the contract for the construction of a two- story 
garage. H. M. Hice, 2126 North New Jersey St., is Arch. 

Howard Cole & Co., Kokomo, Ind., plans the construction 
of additions to its foundry, estimated to cost $75,000. 

F. V. Cook, 1319 South Sixth St., Terre Haute, Ind., has 
awarded the contract for the construction of a garage 
Rodney W. Leonard, 316 Rea Bldg., is Arch 

Bids have been received by Kahn & Wilby, Arch., 58 La 
Fayette Ave., Detroit, Mich., for the construction of a two- 
story, 80x400-ft. factory for the Detroit Wire Spring Co., 
Morrow and Marston St. 

The Atlas Foundry Co., Detroit, Mich., has awarded the 
contract for the construction of an 85x270-ft. foundry on Ar- 
tillery St. Robert Crawford is Pres. Estimated cost, $25,000. 


We are advised that work has started on the construction 
of additions to the plant of the Timken-Detroit Axle Co., De- 
troit, Mich. The estimated cost is $225,000. Noted June 17. 


We are advised that work is well under way on the con- 
struction of a six-story, reinforced-concrete addition to the 
ay of the Detroit Screw Works, Atwater St., Detroit, Mich. 

Johnson is Vice-Pres. and Mgr. Noted June 17. 


The contract has been awarded for the construction of a 
one-story, 65x65-ft garage for Sanwell Cohn’s Sons, 213 North 
Water St., Kalamazoo, Mich. C. A Fairchild & Son, 150 South 
Burdick St., is Arch. 

J. Byers, Buda, Ill, will establish a plant for the manu- 
facture of kerosene burners. 

Charles Klingfelder, 6558 Sheridan Rd., Chicago, IT1, 
build a $2500 commercial garage at 1219 Albion Ave. 
Leidberg is Arch. 

‘The Union Stock Yards Transit Co., 
Chicago, IL, will build a $20,000 garage. C. S. Joy is Arch. 

G. Callahan, 5736 Indiana Ave., Chicago, Ill, will build 
a commercial garage at 5740 Indiana Ave., to cost $25,000. T. 
R. Bishop is Arch 


Owensboro, 


Ohio, plans to 


will 
Hw. J. 


Union Stock Yards, 





corey we 


ag 
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Edgar H. Boesenberg, Forest Park, IIL, is taking bids for 
the construction of a one-story, 55x90-ft. garage. H. G. Fid- 
delke, Parkside Bldg., Oak Park, IIL, is Arch. 

B. B. Davidson, 319 South Blvd., Oak Park, IIL, will build 
a one-story, 50x150-ft. public garage to cost $10,000. White & 
Christie, 139 North Clark Ct., Chicago, IIL, is Arch. 

Wright Elsom, 146 North Lombard Ave., Oak Park, IIL, is 
receiving bids for the construction of a one-story, 22x24-ft. 
garage. 

Bids are being received by H. G. Fiddelke, Arch., Park- 
side Bldg., Oak Park, IIL, for the construction of a two-story, 
26x36-ft. garage at Lisle, Ill, for W. A. Rogers, 547 North 
Euclid Ave., Oak Park, Ili. 

Gilbert E. Seaman, Milwaukee, Wis., will build a 60x120-ft., 
brick garage on Oneida St. 

Alfred Fuchs, Milwaukee, Wis., will build a garage at 1403 
Green Bay Ave. 

Bids will be received about July 15 for the construction of 
a garage for Henry H. Kimberly, 67 Church St., Oshkosh, 
Wis. William Klapproth, 178 Main St., is Arch. 

The Tecktonius Mfg. Co., manufacturer of tank lugs, Re- 
cine, Wis., will build a one-story, 40x108-ft. factory. D. R. 
Davis, 527 Wisconsin St., is Arch. 

George Hall, Rubicon, Wis., will build a two-story, 64x86- 
ft. garage to cost $7000 J. E. Hennen, 74 South Main St., 
Fend du Lac, Wis., is Arch. 


WEST OF M'SSISSIPPI 


The D. L. Davis Co. has purchased a site at Ft. Madison, 
Iowa, and will construct a plant for the manufacture of a 
rubber tire inflator. 

Plans have been prepared for the construction of a garage 
at Duluth, Minn., for W. H. Kiichli. 

A. W. Harwood has awarded the contract for the con- 
struction of a four-story, 66x176-ft. commercial garage at 
Minneapolis, Minn. 

B. H. Borreson will construct a plant for the manufacture 
of automobile plates, at St. Paul Minn. 

Plans have been prepared for the construction of a garage 
and workshop at Red Wing, Minn., for A. P. Anderson. 

The contract has been awarded for the construction of a 
one-story, 50x136-ft. garage at McPherson, Kan., for I. A. 
Toevs and H. Heaston. The estimated cost is $7040. 

Plans are being prepared for the construction of a garage 
at Norfolk, Neb., for the Nebraska Buick Auto Co., 240 North 
13th St. The estimated cost 1s $5000. 

Bids will be received until July 10 by Charles W. Moore 
for the construction of a two-story brick garage at Minot, N. 
D. F. A. Schweiger is Arch. 

Fire, June 16, destroyed the mnenee ep of the Conway 
Dredging Co., Ruby, Mont. Loss, $12 

The plant of the Hammond Sheet acten Co., St. Louis, Mo., 
which was recently destroyed by fire with a loss of $50,000, 
will be rebuilt. 

Bids are being received by J. A. Wise for the construction 
of a 100x150-ft. garage at Vinita, Okla. The estimated cost is 
$10,000. Noted June 24. 


WESTERN STATES 

George B. Hilliard, 323 Third Ave., San Francisco, Calif., 
has awarded a contract for the construct‘on of a one-story 
commercial garage. The estimated cost is $5000. 

Ernst & Panario has had plans prepared for the construc- 
tion of a brick and steel garage at llth St., near Market St., 
San Francisco, Calif. The estimated cost is $110,000. 

We have been advised that the plant of the Bean Spray 
Pump Co., San Jose, Calif., will be rebuilt. The estimated 
cost is $17, 000. No new equipment will be needed. A. L. 


Austin is Secy. Noted June 17. 


CANADA 


The Ford Motor Co., Ford City, Ont., is building an addi- 
tion to its plant at an estimated cost of $75,000. The addition 
will be completed within three months. Noted Sept. 10 

The National Hardware Co., 95 Barrie Rd., Orillia, Ont., 
plans to equip a plant for the manufacture of shells. 

The Acadia Gas Engine Co., King St., Bridgewater, N. S., is 
altering its plant at an estimated cost of $10,000. Machinery 
will be required. . 

The Norwood Engineering Co, Cowansville, Que., will con- 
struct a plant for the manufacture of shells. The estimated 
cost is $25,000. 

McKinnon Holmes & Co., Sherbrooke, Que., will build a 
new machine shop. 


NEW ENGLAND STATES 

Fire, June 18, destroyed the planing mill of the Penob- 
scot Lumber & Box Co., Bangor, Maine. Loss, $20,000 

The Revere Rubber Co., 200 Devonshire St., Boston, Mass., 
has started work on the construction of a two-story addition 
to its factory, estimated to cost $40,000. 

Fire, June 20, destroyed the plant of the Carborundum Co., 
manufacturer of grinding wheels and hones, Congress St., 
Boston, Mass. Loss, $2500. 

Fire, June 18, damaged the plant of the Suffolk Overall 
Mfg. Co., 19 Cross St., Boston, Mass. Loss, $2500. 

Fire, June 11, damaged the plant of the American Thread 
Co., Fall River, Mass. Loss unknown. 

The Waterhead Mills, manufacturer of corduroys, mole- 
skins and velvets, Lowell, Mass., will build a four-story, 51x 
82-ft. addition to its plant to cost about $16,000. 

The Hope Co., Pheenix, R. I., is building a one-story, 35x50- 
ft. addition to its plant, to be equipped with machinery for 
opening cotton bales. 
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MIDDLE ATLANTIC STATES 

The Clover Leaf Milling Co., Buffalo, N. Y., will build a 12- 
story, reinforced-concrete elevator and mill. The estimated 
cost of the work is $250,000. 

The Shark River Water Co., Asbury Park, N. J., con- 
templates the construction of an ice-making plant at Belmar, 

Fire, June 21, damaged the planing mill of H. Berman, 
Passaic, N. J. Loss, $10,000. 

The Bergner & Engel Brewing Co., 32nd and Master St., 
Philadelphia, Penn., will build a three-story, 40x73-ft. addi- 
tion to its plant. 

Fire recently damaged the plant of Hale & Kilburn, man- 
ufacturer of railway car seats, 18th St. and Lehigh Ave., Phil- 
adelphia, Penn. Loss unknown 

The Pennsylvania R.R., Philadelphia, Penn., will build an 
addition to its grain elev: ator at Girard Point. 

Fire, June 22, destroyed the Plant of Thomas Potter & 
Sons, manufacturer of table oilcloth, Second St. and Erie Ave., 
Philadelphia, Penn. Loss, $100,000. 

The Delmarvia Leather Co., Wilmington, Del, plans to 
build a factory at Third and French St. John J. Kennedy, 
Wilmington, Del., is Arch. 

The Davison Chemical Co., Baltimore, Md., will build ad- 
ditions to its plant at Hadkins Point, estimated to cost be- 
tween $10,000 and $150,000. 

Fire, June 18, destroyed the factories of the Hagerstown 
Mantel & Furniture Co. and the Duplex Brush Co., Hagers- 
town, Md. Loss, $16,000. 

SOUTHERN STATES 

L. T. Donald contemplates the construction of a flour mill 
at Roanoke, Va. 

The Chester Rubber Tire & Tube Co. contemplates the 
construction of a plant at Chester, W. Va. 

Dennis Lahey and associates contemplates the construc- 
tion of plant at Pence Springs, W. Va., for the manufacture 
of brick with a daily capacity of 60,000 bricks 

The Wheeling Limestone Co., recently reorganized with a 
capital of $50,000, will install crushing equipment and con- 
struct three lime-burning kilns at Wheeling, W. Va. 

The Gibsonville Milling Co., recently incorporated with a 
capital of $25,000, will equip a flour mill at Gibsonville, N,. C. 

The cotton factory of the Hardin Mfg. Co., Worth, N. C.,, 
which was recently destroyed by fire with a loss of $275 5,000. 
will be rebuilt. 

F. S. Evans is organizing a company for the purpose of 
constructing a cotton seed oil mill and fertilizer factory at 
Greenwood, 8S. C. 

The Douglas Compress Co. will construct a 42x210-ft. mill 
at Douglas, Ga. 

The plant of the Florida Soap Co., Jacksonville, Fla., which 
was recently destroyed by fire will be rebuilt, 

The city of Marianna, Fla., contemplates the construction 
of a municipal ice-making plant 

It is reported that W. A. Waltke, New York, N. Y., is in- 
terested in the establishment of a soap factory at Tampa, 
Fla, 


The Wetherbee Lumber Co contemplates the construction 
of two sawmills at Lauderdale, Miss. 

The Union County Roller Mills, recently organized, will 
construct a flour mill at New Albany, Miss. 

The Lone Mountain Milling Co. is equipping a cold storage 
plant at Lone Mountain, Tenn. 

Plans are being prepared for the construction of an addi- 
tion to the laundry of the Bluif City Laundry Co., Memphis, 
Tenn. The estimated cost is $25,000. 

Bids will be received about July 1 for machinery to pe in- 
stalled in the vinegar plant of Dawson Bros., Memphis, Tenn. 

The Great Knitting Mills, Scranton, Penn., contemplates 
the construction of a factory at Nashville, Tenn. 

J. R. Soard will construct a plant at Lexington, Ky., for 
the manufacture of concrete building blocks and sewer pipe. 
The estimated cost is $1500. 

The B. & B. Ice & Coal Co., recently incorporated with a 
capital of $30,000, will equip a plant at Louisville Ky. Claude 
N. Boone, and L. J. Berngenroth are interested. 


MIDDLE WEST 

The Firestone Tire & Rubber Co., Akron, Ohio, has award- 
ed the contract for the construction of a five-story factory 
The Osborn Engineering Co., Engineers Bldg. Cleveland, is 
Arch. 

Plans are being prepared by W. G. Mills, Arch., Columbus, 
Ohio, for the construction of a five-story reinforced-concrete 
addition to the plant of the Marietta Paint & Color Co., Co- 
lumbus. 

Fire, June 18, destroyed the clay working factory of the 
Findlay Electric Porcelain Co., Findlay, Ohio. Loss, unknown. 

The Quality Tire & Rubber Co. has increased its capital 
stock and will enlarge its plant at Hartville, Ohio, in the near 
future. John C. Harmon is Pres 

The Helm Clay Products Co plans to construct a plant 
west of Carbonhill, Logan, Ohio. 

W. J. Carthage, Owensville, Ohio, will construct a factory 
for the manufacture of shoes. 

E. E. Boyle & Co., Arch., 401 Furniture Exchange Bldg., 
Evansville, Ind., is receiving bids for the construction of a 
two-story factory for J. Baker & Son, Water St., manufacturer 
of overalls. 

Fire, June 18, destroyed the grain elevator and flouring 
mill of W. D. Springer, Fortville, Ind. Loss, $20,000. 

Bids have been received by the Southwestern Furniture 
Co., Tell City, Ind., for the construction of a four-story, 
59x88-ft. addition to its factory. F. J. Schlotter, 113% Upper 
Fourth St., Evansville, Ind., is Arch. L. Siebert is Mer. Noted 
Oct. 15 
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Bids will be received about July 10 by Daniel J. Albert- 
ton, Arch., 305 East Main St., Kalamazoo, for the construc- 
tion of a paper mill, boiler house and engine room for the 


Rex Paper Co., Kalamazoo, Mich 
The Bermingham & Seaman Co., 7 South Dearborn St., Chi- 
cago, Ill, will build a seven-stery, 100x150-ft. paper mill to 
cost $150,000. Paul Gerhardt, 64 West Randolph St., is Arch. 
Fire recently damaged the plant of the William H. Bunge 
St., Chicago, IIl. 


Co., manufacturer of vinegar, 312 North Ann 
Loss, $35,000. 

The Milwaukee Noodle Co., care A. F. Hebgen, 849 Kin- 
nickinnic Ave., Milwaukee, Wis., contemplates the construc- 
tion of a two-story factory. 

WEST OF MISSISSIPPI 


The Standard Four Tire Co., Marion, Ind., will move its 
plant to Keokuk, Iowa. The estimated cost is $20,000. 
Bids are being received for the construction of a grain 


Milling Co. 
woolen 


the Crookston 
the 


elevator at Crookston, Minn., for 

J. Cc. Brinker contemplates 
mill at St. Peter, Minn 

The Martin Pickling Co., Huntley, Mont., has leased the 
warehouse of John Bullington, North 12th and Montana, Ave., 
Billings, Mont., and will remodel and improve it for a bottling 
works plant. 

The Bachelor 
construction of a 
City, Mo. 

The American Can Co., 
construction of a plant at 
mated cost is $500,000. 

The South 
constructing an 


construction of a 


for the 


had plans prepared 
Kansas 


Laundry has 
50x120-ft. laundry at 


three-story, 
New York, N. Y., 
North Kansas City, 


contemplates the 
Mo. The esti 


Mills contemplates improving and 
Brenham, Tex. 


Texas Cotton 
addition to its plant at 
H. H. Sigman & Co., manufacture of wool and hides, has 
leased the plant of the Brownwood Mill & Elevator Co., 
Brownwood, Tex., and will remodel and install new machinery 
in same. 
Cc. Bender Humble, 


construct a saw mill at 


100,000 ft. 
will 


& Sons will i 

Tex., with a daily capacity of 
The Munger Oil & Cotton Co 

seed oil mill at Mexia, Tex. 

is constructing a 

The estimated cost 

recently 


improve its cotton- 


plant at Texas City, Tex., for 
is $25,000. 


incorporated, 


Goar Bros. 
the manufacture of handles. 
The Elgin Threshing Machine Co., 
will equip a plant at Elgin, Okla. 
WESTERN STATES 

J. L. Phillips, Middleton, Idaho, has secured a site and will 
build a fruit packing plant. 

The Purity Biscuit Co., Salt Lake City, Utah, recently in- 
corporated with a capital of $150,000 will establish a factory 
at Fifth, South and Fourth St, Salt Lake City, for the man- 
ufacture of biscuits V. A. Tracy is Pres. 

The Fountain Mfg. Co., Las Cruces, N. M, will build a 
factory for the manufacture of seap and toilet preparations. 


R. W. King, Portland, Ore., plans to butid a fruit drying 
plant at Prosser, Wash. 

The Sperry Flour Co. will build a new mill at Tacoma, 
Wash., the estimated cost of which is $65,000. J. D. Arm- 
strong is Mer. 

Charles E. Miller, Portland, Ore., plans to build a fruit 


evaporator at Albany, Ore 


The Oregon Box Co., South Portland, Ore., has secured the 
old Curtiss mill property at Bay City, Ore., and will estab- 
lish a sawmill. Hugh Schwerdtman is Pres. and Gen. Mer. 

The Promotion Board of the Commercial Club, Eugene, 
Ore., is interested in a movement to establish a potato starch 
factory at Eugene. 

The Leoan Mills Co. plans to install equipment at its 
sawmill near Roseburg, Ore. 

Davey Bros., Beckwith, Calif., plans to build sawmill at 
an estimated cost of $25,000 in the McAlpine tract near 
Beckwith. 

A building has been constructed for the M. A. Burns 


Lumber Co., Castella, Calif., for the manufacture of boxes. 


T. Schwein, Chico, Calif., will build a cannery at Chico, for 
the production of olive products 

John M. Gardiner, Byrne Bldg... Los Angeles, Calif., con- 
templates building a flour mill at Culver City, Calif. Arthur 
G. Dindley, 412 Hollingsworth Bldg., Los Angeles, is Arch. 

The Eureka Novelty Millwork Co., Eureka, Calif., plans to 


build a plant at Eureka for the manufacture of redwood 


novelties. 


Cc. W. Kent & Son. Glendale, Calif., will build a wood- 
working plant near Salt Lake Station, Glendale. 

We have been advised that the Buttonlath Mfg. Co., 314 
Central Bldg., Los Angeles, Calif., has awarded a contract for 


construction of a 50x200-ft. warehouse and a 20x250-ft. 
The estimated cost is $6000. Special de- 
signed machinery will be installed. Noted June 10. 


The Shell Oil Co. has awarded a contract for the con- 
struction of a machine shop at Martinez, Calif. The estimated 
cost is $6000. Noted 3 


June 3. 

The packing plant of the Randolph 

Calif., which was recently destroyed by 
$12,000, will be rebuilt. 


Noted Oct. 15. 
The California Sea Food Products Co. 
canning and reduction plant at Trinidad, Calif. 
cost is $100,000. L. S. Sherman, Sutter and Kearny 


Francisco, is interested. 


the i 
machinery building. 


Co., Porterville, 
with a loss of 


Fruit 
fire 


will soon build a 
The estimated 
St., San 


Fire, recently destroyed the planing mill of the Neimeyer 
Planing Mill Co., 
known. 


Los Feliz Rd., Tropico, Calif. Loss, un- 
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CANADA 

The Department of Agriculture of Nova Scotia will build 
a flour mill at Baddeck, N. S. M. Cumming, Truro, N. &., is 
Secy. 

W. K. Baldwin, Baldwin’s Mills  Que., plans to build a saw- 
mill at an estimated cost of $10,000. 

The plant of the Union Brewery Co., Montreal, 
cently damaged by fire to the extent of $30,000, 
built. 

The London Woodwork Co., Nightingale Ave., London, Ont., 


re- 
re- 


ue., 
will be 


will build a new factory at an estimated cost of $15,000. The 
company manufacturers show cases and office furniture. W. 
Keller is Mer. 

The Pembroke Lumber Co., Pembroke, Ont., will not re- 
build its sawmill which was recently destroyed by fire but 
will build a planing mill to take care of its dressed lumber 
trade. Noted May 13. 

The Hastings County Marble Co., Toronto, Ont., plans to 


spend $100,000 for the equipment of a marble quarry at Mar- 
mora. 

_The T. Eaton Co., Queen and Yonge St., Toronto, Ont., will 
build a knitting mill at Hamilton. 

The Western Canada Flour Mills, 
make extensive additions to its plant. 

The Star Mill Co. will make improvements to 
at Rock Creek, near Vancouver, B. C. 


NEW INCORPORATIONS 


Brandon, Man., plans to 
J. S. Maxwell is Mer. 


its sawmill 














METAL WORKING 
_ The following companies have been incorporated to manu- 
facture: 
Folding Utilities Corporation, New York, N. Y. (Borough of 
Manhattan); portable folding metal stands, tables, chairs, etc. 


Capital, $50,000. Incorporators: G. W. Vause, L. N. Vause, 
both of 580 Macon St., Brooklyn; A. D. Nielson, 1115 South 
Morris Ave., Morris Park. 

Mack’s Machine Co., Utica, N. Y. Capital, $5000. Incor- 


porators: Francis W. Stedman, Patrick J. McEllicott and An- 
thony J. Kieffer all of Utica. 

Hodge Metal Hose Co., Inc., 
$50,000. Incorporators: E. C. Brown, P. J. 
Breckenridge. 

Acorn Mfg. Co., Dayton, Ohio: metal products. Capital, 
$35,000. Incorporators: H. E. Ashbrook, J. B. Hanley, W. H. 
Hiester, S. M. Fissel and J. W. Kerhumel. 

Marshfield Lamp & Brass Mfg. Co., Chicago, Ill; brass de- 
vices. Capital, $10,000. Incorporators: Czeslaw Gronczewski, 
Alexander Hinckleman and Zygmund J. Odsoki. 

J. A. McBride Mechanical Equipment Co., St. Louis, 
Capital, $16,000. Incorporators: James A. McBride, E. 
Sullivan and C. G. Van Horn. 

Tynot Machine Co., St. Louis, Mo.; package wrapping and 
tying machines. Capital, $18,500. Incorporators: Henry H. 
Brockman, Roy W. Brockman and Frederick Demko, Jr. 

Dufur Ventilator Co., Portland, Ore.; ventilators. Capital. 
$5000. Incorporators: W. H. Dufur, C. A. Barr and L. T. 
Kuntz. 

Pacific Machinery & 
machinery and _ steel. 
Ferrari, 948 Market St., 
Bernay. 

The 
biles. 
son, 
Ont. 

St. Lawrence Machinery Co., Ltd., 


Wellsville, N. Y. Capital, 
Janks and H. W. 


Mo. 
w. 


Tool Steel Co., San Francisco, Calif.; 
Capital, $25,000. Incorporators: L. 
San Francisco; T. D. Logan and Il. 


East End Garage Co., Ltd., Hamilton, Ont.; 
Capital, $40,000. Incorporators: Frederick A. 
Charles R. Robertson and Gilbert S. Duncan, 


automo- 
Robert- 
Hamilton, 


machin- 
E. Cum- 


Montreal, Ont.: 
F. Smith, E. 


ery. Capital, $50,000. Incorporators: C. 
mings, Jr., H. J. Trihey, P. Berovitch and E. Lafontaine, Mon- 
treal, Que. 

Tupper Fire Escape Co., Ltd., Sherbrooke, Que.; fire es- 
capes and other safety appliances. Capital, $100,000. Incor- 
porators: W. Tupper, C. A. Stokes, W. ft Rosencrans, G. Lay- 
field, J. C. Nowell, L. Landy and F. E. Woodbury. F 

Automobile Signal System Co., Ltd., Toronto, Ont.: auto- 
mobile signals, horns and speedometers. Capital, $100,000. 
Incorporators: Thomas R. J. Wray, 751 Dovercourt Rd., To- 
ronto; Thomas Lines, 93 Westmoreland Ave., Toronto; Wil- 
liam J. Miller and others. 


Canadian Laundry Machinery Co., Ltd., Toronto, Ont.: laun- 


dry machinery and supplies. Capital, $150,000. Incorporators: 
Frank A. Gaul, Toronto, Ont.; Robert M. Burton, Cincinnati, 
Ohio: Adam Kreuter, Chicago, IL, and others. 


Capital, $46,000. In- 


Coburg Steel Co., Ltd., Toronto, Ont 
J. Elliott, Joseph J. 


corporators: Robert D. Hume, William 
Greenan and others all of Toronto, Ont. 

Gillespie Bros., Ltd., Toronto, Ont.: metal goods 
chinery. Capital, $40,000. Incorporators: Paul D. 
William H. Millman and William W. Vickers, Toronto, 

Acason Motor Truck Co., Ltd., Walkerville, Ont.; motor 
vehicles, engines and accessories. Capital, $40,000. Incor- 
porators: Herbert W. Acason, Wilson Chitzer and others all 
of Detroit, Mich. 


GENERAL MANUFACTURING 
The following companies have been incorporated to manu- 
facture: 


and ma- 
Gillespie. 
Ont. 


Solo Tire Co., Inc.. New York, N. Y. (Borough of Man- 
hattan); tires and auto tire materials. Capital, $100,000. In- 
corporators: J. W. Suling, 107 West 1lith St.; L. Leitch, 226 


West 123rd St., E. T. (Borough of 
Brooklyn). 

Essex Tire Construction Co., 
tires. Capital, $125,000. Incorporators: 
ison, N. J.; Frank H. Butterthworth 
both of Irvington. 


Price, 439 East Eighth St. 


Irvington, N. J.; automobile 
William Barth, Mad- 
and Fred M. Mervin, 
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Classified Advertising 


POSITIONS OPEN 


EXPERIENCED RELIABLE men to push the sale of an 
uptodate line of grinding wheels. Splendid opportunities for 
good men. State age, experience, salary and references. P. 
927, Am. Mach. 

Canada 

MACHINE SHOP FOREMAN wanted. Must be first class 
and preferably familiar with manufacture of shrapnel shells. 
Apply stating experience and wages to P. 979, Am. Mach. 

Delaware 
_ CAPABLE FOREMAN for press room making large quan- 
tities of small parts to close limits; must be sober, ener- 
getic man with past record as successful foreman of a similar 
department; steady work and good prospects; state age, salary 
and experience. P. 15, American Machinist. 

AT ONCE, a competent tool designer, thoroughly experi- 
enced in tool and jig work, for small and medium-sized ma- 
chinery built on a strictly interchangeable basis; none but a 
first-class man who is a good draftsman himself and familiar 
with up-to-date drawing and tool-room practice will be con- 
sidered. Apply in confidence, giving salary, age and full par- 
ticulars of experience. P. 16, Am. Machinist. 


District of Columbia 


DESIGNERS—Wanted, ffirst-class designing engineers; 
must have had wide experience on the design of automatic 
and semiautomatic, medium and small-size machinery fo: 
quantity production on an interchangeable basis. To suc- 
cessfully fill this position, applicant must be good draftsman 
himself and not think himself too big to work on board now 
when necessary. Men who present half-baked propositions 
because they lack either the training or the energy to master 
a subject need not apply. Men who have been properly trained 
and whose work is sound will find desirable positions await- 
ing them. Apply in confidence, stating salary, age and past 
experience in detail. P. 17, Am, Machinist. 





Kentucky 


A FIRST CLASS MILLWRIGHT draftsman with long ex- 
perience in power transmission machinery and general mill- 
wright work by concern doing vzeriety of mechanical work in 
transmission, elevating and conveying machinery. Perma- 
nent situation for right man at reasonable pay with op- 
portunity for advancement. Address stating experience age, 
and references, also pay expected. P. 6, Am. Mach. 

SUPERINTENDENT WANTED by manufacturing concern 
in large city in middle west, manufacturing power trans- 
mission, elevating and conveying machinery, also millwright 
and other wood work, also structural steel shop. Must have 
general knowledge and long experience in most all the 
branches, thoroughly practical, rather than technical pre- 
ferred. In short, an all around detail man with method and 
system in handling men and getting results. Address stat- 
ing experience, nationality, age, whether married or single, 
with past records and names of concerns employed by, also 
references and salary expected. P. 7, Am. Mach. 


Massachusetts 

TECHNICAL MAN to handle special alloy steel in New 
England. College graduate preferred having practical ex- 
perience in heat-treating and testing steels. Excellent op- 
portunity for advancement Write full particulars and ex- 
perience, giving references and salary expected. P. 999, Am. 
Mach. 

AN OLD, WELL ESTABLISHED CONCERN in Eastern 
Mass. wishes to obtain the services of a general foreman. 
The successful applicant must be a first class toolmaker and 
must be capable of knowing when a machine is properly 
tooled up to give the best production. He must be able to 
estimate cost of making the tools, and cost of producing new 
apparatus. He must be a good executive capable of handling 
men to give the best results. For such a man we have a 
permanent position with good prospects of advancement. In 
replying give previous experience and salary expected. P 
995, Am. Mach. 

New Jersey 

SUPERINTENDENT must have good executive ability and 
thorough knowledge of machine work and machine-shop prac- 
tice. P. 14, Am. Machinist. 


New York 


FIRST-CLASS TOOL MAKERS. Apply Savage Arms Co., 
Utica, N. Y. 

A DESIGNER and practical manufacturer of gas ranges 
by a large eastern manufacturing company. Salary in ac- 
cordance with ability and experience. P. 974, Am. Mach. 

FIRST-CLASS MACHINIST wanted on flat knitting ma- 
chines. One who is capable to take charge of a machine shop. 
Will pay a salary and an interest in the business. P. 9, Am. 
Mach. 

COMPETENT DESIGNER of cane sugar machinery for 
large manufacturing concern. None but thoroughly experi- 
enced men need apply. State age, experience, and salary ex- 
pected. Give references. P. 996. Am. Mach. 

A BIG MAN—I want to connect with an electrical and 
mechanical engineer who has been through the practical side 
of a manufacturing business: able to take full charge of office 
and factory; necessary qualifications must be backed by sound 
indorsement, An interest in the business, which is voluntary, 
will be offered to one who can measure up to the require- 
ments. State particulars in full and salary expected. Replies 
treated confidential. P. 30, Am. Machinist. 


DRAFTSMAN experienced in designing and the practical 
development of electric heat units for electric household util- 
ities; familiar with patent laws and regulations; must have 


the ability to turn out work that can quickly be determined 
will be commercial, and able to show the necessary qualifica- 
tions from past experience, backed by the proper indorsement 
State full particulars and salary expected. Answers treated 
confidentially. Dreamers and would-be inventors save stamps 
P. 31, Am. Machinist. 


FACTORY GENERAL MANAGER by a large New York 
manufacturer, to take entire charge of production. Must 
have proven executive ability and be able to direct and work 
in harmony with departmental superintendents Must be fa 
miliar with modern machine practice, experienced in tool 
making, die work, press operations, buffing, plating, dip 
ping, soldering and enameling. Must be able to develop effi 
cient methods for assembling large quantities of sma al 
ticles. State salary desired and furnish references P. 973, 
Am. Mach. 

Ohle 


MECHANICAL DRAFTSMAN, capable of designing in- 
ternal grinding machine. State full particulars and salary ex- 
pected. P. 997, Am. Mach., Chicago. 

WANTED IN CLEVELAND—Superintendent in stamping 
works making small specialties Must be familiar with set- 
ting piece work rates. State age, experience and salary ex 
pected. P. 36, Am. Mach., Chicago 

GLEASON GENERATOR FOREMAN—A first-class gear 
man to take charge of a large gear department; would prefer 
a middle-aged married man who is willing to locate in the 
Middle West with a large and well-known automobile com- 
pany having a daily output of 300 cars; state age, present 
location, salary expected P. 947, Am. Machinist. 


Pennsylvania 


TOOL and DIE MAKERS on die casting dies. State age, 
experience and wages desired The Light Mfg. & Foundry 
Co., Pottstown, Pa 

MEN wanted to operate Gisholt engine, Libby lathes and 


Warner and Swasey lathes Experience on any one of the 
above-named machines will qualify a man for a _ position 
These are excellent paying jobs. Apply at the employment 


department, Westinghouse Electric & Mfg. Co East Pitts 
burgh, Penn. 


Tennessee 


FIRST CLASS tool and die makers wanted Excellent 
location. Premium system with guaranteed minimum hourly 
rate. Steady employment The Fulton Company, Knoxville, 


Employment Agencies 


The Employment Agencies advertising in this paper agree to refund any reotstration 
fee on demand any time within the first sir months when no position ts secured 


THE ENGINEERING AGENCY, INC., Monadnock Block, 
Chicago—Established 22 years; finds high-grade men for 





executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency. Send detailed description of men 


needed—we do the rest. 


POSITIONS WANTED 


Connecticut 


VALVE TOOL FOREMAN—A high-grade man of wide ex 
perience desires connection with progressive concern, valve 
or similar work; successful designer of tools and special 
machinery for rapid production: now employed Pr. W. 986, 
\m. Mach. 


MAN who knows all about the gun business, gun tools and 
small ammunition, of mature years and sure-footed experience, 
will entertain contract to take charge of tool design and 
equipment; references given and assurance required r. WwW 
28, Am. Machinist 


SUPERINTENDENT or general foreman wants position, 
5 years with present employer, age 40, expert mechanic, 20 
years’ in responsible positions manufacturing fine tools and 
machinery for producing duplicate parts for shot guns, rifles, 
sewing machines, etc. Have good command of men Best of 
references. P. W. 8 Am. Mach. 


HEAD DRAFTSMAN, experienced in designing and super- 
vising construction of special bench machinery, for manufac 
ture of fine duplicate parts where accuracy and quality are 
essential, wants responsible position with reliable, aggressive 
firm where executive man of ability is appreciated Pr. W. 933, 
Am. Machinist. 


Indiana 
MECHANIC and EFFICIENCY MAN, dies and labor saving 
devices. Can increase your production, and improve your 


product. P. W. 985, Am. Mach., Chicago 

WORKS’ MANAGER OR SUPERINTENDENT now em- 
ployed, wants to make change and will accept position where 
he will be judged solely on results produced and will be 
paid salary in accordance with same; have had exceptional 
experience and success. FP. W. 944, Am. Machinist, Chicago 


Massachusetts 


YOUNG MAN with 14 years’ experience on erection and 
design of power plant equipment, ordnance and general 
factory work desires position as chief draftsman or assistant 
to manager. P. W. 2, Am. Mach 
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CNGINEER with 15 years’ experience will 


MECHANICAL 
as superintendent or 


be open for engagement June 21, ‘15, 


master mechanic. Automatic or general machinery, will go 
abroad if necessary. P. W. 972, Am. Mach. 

MACHINE SHOP FOREMAN—Wide experience in both 
large and small; 16 years’ practical experience; successful in 
handling men; executive ability; best reference; age 33; 
American; open for position Aug. 1. P. W. 29, Am. Machinist. 

MECHANICAL AND ELECTRICAL ENGINEER, technical 


with 15 years’ experience in engineering manufac- 
inspection, desires change in executive or engi- 
with a growing concern, preferably in the 
Machinist. 


graduate, 
turing and 
neering position 
West or Middle West. P. W. 32, Am. 


New Jersey 


ADUATE, 14 years’ experience engineering 
purchasing and selling. Desires 
engineering firm. P. W. 10, 


CORNELL GR 
maintenance, construction, 
position with manufacturing or 
Am. Mach. 

TOOLMAKER, first class, nine years’ experience, age 28, 
wishes position as foreman or assistant foreman; can make 
labor-saving tools or increase the business; first-class refer- 
ences. P. W. 20, Am. Machinist. 

A MECHANICAL ENGINEER with a very wide experience 
in automatic machinery and production engineering is open 
for an engagement where his expefience in manufacturing can 


be utilized to advantage. P. W. 22, Am, Machinist. 


MECHANICAL ENGINEER, technical training, 15 years’ 
experience in special machinery design, power house work 
and general engineering would like to hear from concern 


about to improve or extend shops. P. W. 4, Am. Mach. 
MECHANICAL ENGINEER experienced in various import- 
ant positions up to manager, familiar with latest methods of 
economical manufacture and decreased cost of production; 
possess initiative, ability, resourcefulness, perseverance, di- 
plomacy; have engineered yearly output of about $2,000,000; 
recognized as designer of machines that produced profitable 
competitive results; highest credentials from former em- 
ployer; excellent executive and systematizer. P. W. 33, Am. 


Machinist. 
New York 
MECHANICAL DRAFTSMAN, various experience, wishes 
position. P. W. 23, Am. Machinist. 
DRAFTSMAN with long experience on machine, factory 


and furnace designing wishes position; New York or vicinity. 
P. W. 24, Am, Machinist. 

DESIGNER, experienced on special or automatic machinery 
and control apparatus; a thoroughly practical man with 
executive ability. P. W. 954, Am. Mach. 

FOREMAN, or ASSISTANT FOREMAN, 32, 15 years of prac- 
tical experiencé on small precise apparatus and parts for such. 
Some technical training. References can be furnished. P. W. 
994, Am. Mach. 

EXPERIENCED MACHINE TOOL SPECIALTY salesman, 
24, married, desires position as sales manager or assistant. 
Have traveled and made good in all territories east of Colo- 
rado and Canada. Best of references. P. W. 3, Am. Mach. 

WORKS MANAGER—At present in similar capacity de- 
sires change. Graduate mechanical engineer, broad manu- 
facturing experience. Producer of results in way of efficient 
plant management. Only high-grade opening wanted. P. W. 
998, Am. Mach. 


AS FOREMAN in assistant to 


experimental shop or as 


inventor by young German engineer, first class mechanic 
and experienced constructor of small mechanical devices, 
with exceptional ability for developing new ideas. At 


present employed. Ecken, 351 East 49th St., Brooklyn, N. Y. 

SUPERINTENDENT, now employed, 23 years’ experience 
as toolmaker, designer, foreman and superintendent on light 
and medium interchangeable work; familiar with modern 
manufacturing methods; reliable and aggressive. P. W. 26, 
Am. Machinist. 

WORKS MANAGER OR ASSISTANT or executive position 
where ability in organizing and in reducing costs is needed; 
high technical standing, shop trained and experience in engi- 
neering, designing, planning, stock and cost departments; good 
record; correspondence solicited. P. W. 25, Am. Machinist. 

SUPERINTENDENT, mechanical engineer or master me- 
chanic, 25 years of broad and successful experience, execu- 
tive and organizing ability. Thorough in modern shop and 
manufacturing methods want big proposition; 15 years with 
two of the largest concerns in U. S. Al references; interview 
desired. P. ’. 34, Am. Mach. 

BY A PRACTICAL MECHANIC of large and varied experi- 
ence manufacturing pumping, gas and other engines as an 
assistant to a young shop manager. The applicant is diplo- 
matic and has had always the hearty codéperation of shop or- 
ganization. Fully understands the duplication of work, de- 
creasing cost of shop erection. P. W. 19, Am. Machinist. 

AS SALESMAN OR EXECUTIVE with reliable concern 
who wishes to pay for what it gets; several years’ practical 
shop experience, 10 years as foreman and superintendent, four 
years as salesman; able to produce interchangeable product 
at a minimum cost or sell same to the trade; references and 
other information furnished on request. P. W. 21, Am. Mach. 

SALES ENGINEER—Technical man; 30, six years with 
firm consulting engineers in New York City. Large acquaint- 
ance among manufacturers, consulting and industrial engi- 
neers, and mill architects in East. Hustler and a man who 
can produce results. Would like to represent manufacturer 
in East. Have made good and can give best of references 
from past employers. If you want a live representative write 
at once. P. W. 971, Am. Mach 

MECHANICAL ENGINEER; 31, technical man with 3 years 
shop training. Six years’ experience laying out manufactur- 
ing plants, specialist on production methods and labor saving 
devices, arrangement of machine tools and manufacturing de- 
partments, savings in power, handling of material and in- 
crease of production. Best of references from past employers 
and clients. Can give part or whole time. New York or East- 
ern Jersey preferred. Good chance to get the man you need. 
P. W. 970, Am. Mach. 
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Ohio 

AS SUPERINTENDENT or MANAGER, good mechanical 
executive; replies treated confidentially. P. W. 854, Am. Mach., 
Chicago. 

MILLING MACHINE DESIGNER, mechanical! engineer, em- 
ployed, would change, executive and shop experience. P. W. 
1, Am. Mach., Chicago. 

GRADUATE MECHANICAL ENGINEER, 35, —~e design 
and executive experience in marufacture of heavy, light and 
automatic machinery, desires connection with first-class firm. 
P W. 5, Am. Mach., Chicago. 

MASTER MECHANIC OR FOREMAN of erecting shop; 28; 
twelve years’ experience with steam engines (all types), boil- 
ers and general machinery. Knowledge of theory and practice 


in mechanical and electrical engineering. Excellent refer- 
ences. P. W. 18, Am. Machinist. 
Pennsylvaniz 


RESPONSIBLE POSITION wanted; held positions of ma- 
chine designer, machine shop foreman and chief Son de- 
signer; A-1 shop experience; technical education. P. 27, 
Am. Machinist. 

SUPERINTENDENT or MANAGER; 28 years experience 
as toolmaker, designer, foreman and superintendent on high 
grade, small and medium size interchangeable work; last 8 
years as superintendent. Resourceful and familiar with 
modern manufacturing methods and cost systems; wishes to 
communicate with concern in need of a high grade man who 
can get results. P. W. 965, Am. Mach. 


WANTED 


FIRM to build by contract machine stand 
containing gears, cams and operating parts, 
Write full particulars and terms to W. 


AMERICAN 
weighing 3 cwt., 
to working drawings. 
13, Am. Machinist. 


AGENTS AND SALESMEN 


EXPERIENCED MANUFACTURERS’ AGENT, with desk 
room and stenographer desires to represent large machine 
company or manufacturing concern. Address John Z. Fortier, 
203 Majestic Bldg., Detroit, Mich. 

TRAVELING SALESMAN for Middle West to attach, dem- 
onstrate and sell exclusively on liberal commission and ex- 
penses, a successful band saw attachment. Reply, stating 
income expected and references to W. 993, 


age, experience, 
Am. Mach. 
AGENTS WANTED FOR THE FRACTIOMETER. Adds 


decimal equivalent. 


and subtracts fractions and shows the 
See editorial issue June 3d. Indispensable to engineers, 
draftsmen, machinists, pattern makers, apprentices and 


others. Price 50c. The Fractiometer Co., 16 State Street, 


Rochester, N. Y 
CONTRACT WORK 

PUNCH PRESS ee jigs, fixtures, etc. 
co. Rochester, N. 

SPECIAL St DIES, tools and fixtures accord- 
ing to drawings and specifications; high-grade workmanship. 
Saturn Machine Co., Wheeling, W. Va. 

PRESSES available for additional work in our sheet metal 
stamping and drawing department. Let us quote prices and 
delivery on your requirements. Pope Mfg. Co., Westfield, 
Mass. 

MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 

SPECIAL FACILITIES for the manufacture of tools re- 
quired in munitions work. Quick delivery. Also screw ma- 
chines, punch and drill press, milling machine, plating and 
other metal work. Large well equipped plant. P. O. Box 
107, Indianapolis, Ind. 


BUSINESS OPPORTUNITIES 


FOREMAN and MANAGER for machine, boiler, and black- 
omit job shop. $5000 investment required. Salary $1809. 
Capable young man preferred. B. O. 968, Am. Mach., Chicago. 

INVENTIONS PUT ON THE MARKET—This company’s 
business is to develop for the market original and patented 
products of its own laboratories. Its sales department, how- 
ever, is willing to consider outside patented inventions. 
Send copy of patent with stamps for return. Dept. D., Mec- 
Cormick Laboratories, McCormick Manufacturing Co., Dayton, 
Ohio. 


Taylor-Shant7 


MISCELLANEOUS 


PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., 
ington, D. C. Inventor's handbook sent upon request 

MONEY IN > We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. S 
ponent Atty., P. H. Pattison & Co., 927 G Street, Washington, 
a4 ©& 


FOR SALE 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 200 and 201 


Wash- 
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SCALE FOR COMBINED CONSTANT, K 
Fig. 10. CHart ror DETERMINING TrNSILE Str 
Locate the value of the designing constant K on the axis upward to the curve Mj; thence, horizontally to the left to th« M,;, Mo, M:;: 
of the chart and connect this point with the value of R, the Mi) axis. Connect the point on My and the value of F on My», Chart com 


radius of curvature, on the Mz, scale, locating an intersection- 
point on Ms. A line through this point and the value of F, 
the area of the section, on My, gives a point on the dummy 
axis M; From this point trace vertically downward until the 
curve My, is reached, thence, horizontally to the right to the 
M; axis. Connect the point on M; and the value of E, located 
on Mg, obtaining a point on the My, axis. Thence draw a line 
through the value of A, on Mw to the intersection with M, 
From point on M,, trace horizontally to the right to curve 
My; thence, vertically downward to My, Connect My and the 
value of L on My, giving a point on the M,; axis. Thence draw 
a line through the last point and the value of R on My to an 
intersection with My; From the point on M);; trace vertically 


giving a point on the dummy axis M2. Now continue as fo!- 
lows: 

To check the capacity of the press, locate the 
stress S, as determined, on the Me axis and, drawing a 


allowable 
line 


through the last point reached on the dummy axis Mx, locate 
an intersection point on the load scale Mx, where the capacity 


of the press is read—P in tons of 2000 Ib. 

On the other hand, if the capacity of the press is given, 
and it is desired to determine the factor of safety or, perhaps, 
the bending stress, the capacity of the press is located on 
Me, and, drawing a line through the point located on th: 
dummy axis M., the stress on the scale Ma» is read. 

The method of indicating the various scales by the letters 
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NSILE STRESS IN PUNCH AND Press FRAMES 


inaccuracy of using the lower part of 


possible 
to solve the formula directly by 


is made 


M:, My, Ms, etc., should render the procedure of reading the If, to avoid the 


rule of using the the curve, an attempt 


chart comparatively easy, if the general 
scales in consecutive order, as indicated by the letters, is ob- neans of the slide rule, a similar tendency to inaccuracy will 
served. be experienced when calculating the value of 
While the chart should cover practically all cases likely to : 
be met with, especial care should be exercised when using it 
until the point on curve Mg has been located An initial error R 
renders the accurate location of a point on the lower part 2.303 x « K l 


of the curve quite difficult 


Theoretically, the chart gives the graphic solution of the 
formula 
P { L 1 E } especially if the standard length of slide rule is employed, 
Ss — x j|}1+— x . as (24) corresponding to all cases where the curve of the chart would 
F R R Ay } } cause inaccuracies The most accurate method in these ex- 
} 2303 x < K 1 traordinary cases is to use formula (24) for direct calculation 


F with means of logarithms or other more lengthy methods 
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How | Use The American Machinist 


By WALTER HAY, General Manager, The Union Chain & Mfg. Co., Seville, Ohio 








stance, the idea of using standard taper pins for dowel 
pins, described in American Machinist some time 
back, was worth to me the cost of many years’ subscriptions. 
Simple thing, of course—perhaps old, but it was new to me. 


YOR gathering pointers helpful in designing. — For in- 


To assist me in applying the best names to various parts of 
modern machines; helpful to me as a patent attorney. We 
all know that it is often easier to design a part than it is to 
name it. 


For buying machinery, etc. __ For instance, | have just pur- 
chased a large punch press, some drill presses, an electric 
motor, transmission equipment, and various smaller items from 
advertisers in American Machinist. And to assist me in 
buying additional machines, | am today comparing claims 
and merits. Other trade journals come to me regularly, but 
for some reason or another 1 seem to have more confidence 
in goods advertised in the American Machinist. 


I also receive good returns from circularizing and writing to 
prospects gathered from the ‘“‘New and Enlarged Shops” 


section. 


Each week I scan the ‘‘Positions Open” section, for there 
can be no better indication of the volume of general business 
throughout the country. 


To tell of all the ways I profitably use the American 
Machinist, would take up too much time. 
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Forging 3.3 Shrapnel Blanks on 
Steam Hammers and Bulldozers 


By E. A. SUVERKROP 





SYNOPSIS—At the Turcot works of the Cana- 
dian Car & Foundry Co., Ltd., Montreal, 
Canada, 1200 shell blanks are forged every Qh 
hours. The work is done on machines formerly 
used for forging ratlway-car parts and, except- 
ing punches, dies and similar accessories, no 
money has been spent on special equipment. 





Should the reader turn to page 889, Vol. 42, of the 
AMERICAN MACHINIST and compare the illustration on 
that page with Fig. 1 of this article, he would be likely to 
remark : “After showing how a shell blank can be forged in 
three operations what’s the use of showing how it may be 
done in seven ?” The answer is: “Because in this shop not 
one penny has been spent for new machines. The bull- 
dozers and steam hammers which have for years done 
the heavy forging work for railroad cars have been 
equipped with the necessary punches and dies and put 
to work on the shell job. Further, the method of 
handling the work differs considerably from that set 
forth in the previous article. 

CurTinc Orr THE BLANKS 

In this shop the cutting of the blank shown at A, 
Fig. 1, is done hot. The bar stock is received from the 
mill cut to lengths which are an exact multiple of 5,4 
in., the length of A. With the shearing method there 
is no kerf to allow for, and should the last blank on a 
bar be too short to use for a forging, it is a solid chunk 
of scrap steel readily salable at a much better price than 
cuttings from a cold-saw. 

The bars, approximately 6 ft. long, are heated 4 to 
6 at a time in the furnace A, Fig. 2. Above is a rail 
running to the Acme forging machine # and carrying 
a trolley and rope block and fall for handling the bars 
to and from the furnace and machine. 

The dies for cutting off are arranged as shown in 
Fig. 8, so that two blanks are cut each time the machine 


is tripped and completes its eve le of operation, Three 
men make up the gang. The equipment under their 
eare is the furnace A, and forging machine B, Fig. 2, 


and the steam hammer in Fig. 4. Their work consists 


of simply cutting off the blanks A and upsetting them. 





CurrIna Orr 


A bar C, Fig. 2, when properly heated, is hung by a 
clamp from the rope blocks and run over to the forging 
machine. One man carries up the weight while the 
other guides the bar into the dies and trips the machine 


with his left foot, all as shown in Fig. 3. The machine 
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Fig. 1. 


From THE BLANK TO THE TRIMMED SHELL 
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runs about 40 strokes per minute, but cutting off is 
done at the rate of 8 to 10 pieces per minute, which is 
of course faster than the work can be heated for a con- 
tinuous run. The daily output on this operation is 
1200 pieces. 

In Fig. 8 are shown diagrammatically the cutting- 
off dies used in the Acme forging machine. 

The fixed holding dies A are secured to the housing 
D of the machine. It will be noted that the lower dies 
are 5,*; in. deep and are spaced 5,’; in. from the upper 
dies, both these measurements being equal to the length 
of the blank. The movable holding dies B are similar 
in all respects to the fixed dies A. The operation is as 
follows: 

The red-hot bar is till its end strikes the 
bottom #. The machine is then tripped, and the two 
movable holding dies B advance and clamp the bar in 
the fixed dies A. The shearing die C then advances and 
shears a blank out of the space between the upper and 


lowered 


lower dies A, leaving a similar blank in the lower dies 
A and B. On the return of the slides to open position, 
the two sheared blanks are removed by the operator and 
the process repeated. 

The life of the holding dies A B has so far not 
They have been in the machine, run- 


and 
been determined. 
ning day and night for two months, and are still in good 
condition. One shearing die C has been replaced in this 
time. 


UPSETTING THE BLANKS 


On removal of the sheared blanks from the machine, 
the operator throws them to the hammerman, who takes 
the hot blank and, placing it near the center of the 
anvil, brings the head down slowly to center it with 
relation to the die in the hammer head. From two to 
four sharp blows with the hammer shape it to the form 





Fia. 2. 


shown at B, Fig. 1. With a new die in the hammer 
head, the upset piece readily drops out, and one man can 
handle the upsetting operation. When the die becomes 
worn, help is necessary and the two other men of the 
gang assist at the upsetting. The man to the left in 
Fig. 4 has a block of steel which, when placed as shown 
and struck with the hammer, jars the unset blank out of 
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the die. In Fig. 9 is shown the upsetting die without the 
dovetail dimensions for fitting to the hammer, as these 
would vary for different hammers. 

The upsetting is done without reheating, direct from 
the shearing operation and by the same gang of men, so 
that each shift handles 600 pieces sheared and the same 
pieces upset—1200 handlings per shift. 


THe PIERCING OPERATION 


The upset pieces pushed off the steam-hammer block 
drop into the chute A, Fig. 4, whence they are trans- 





Fig. 4. Upsrerrinc THE BLANKS 


ferred while hot to the furnace A, Fig. 5. Owing to 
their initial high temperature, a short time in the furnace 


is sufficient to bring them to forging temperature. The 


ns le | 


FurNACE AND Curtine-Orr MACHINE 


punch B, shown in detail in Fig. 10, is secured in the 
head. The block C is bored to receive the die D, shown 
in detail in Fig. 11. 

The piercing operation 1s in reality two operations 
done with the same punch and die. When the upset 
blanks B, Fig. 1, are heated sufficiently, one of the 
piercing gang pulls one from the furnace A, Fig. 5, 
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with the hook #. It falls into the chute F and, rolling 
down, is taken by the smith with a pair of pick-ups and 
placed in the die D. Two or three blows with the 
hammer drive the punch 2% in. into the work and 
lengthen it about 5g to 34 in. After this operation the 
blank is 4% in. high, 354 in. diameter at the bottom, 
4% in. at the top, and has a 3-in. hole 214 in. deep. 
After removal from the die it is returned to the furnace 





Fic. 6. First anp Seconp Drawina OPERATIONS 

to be heated This is 
done with the same punch and die and in the same 
high, 


for the final piercing operation. 


manner, resulting in a blank measuring 51% in. 
35 in. diam. at the bottom, 43 in. at the top, and has 


a 3-in. hole 314 in. deep. 
First DRAWING OPERATION 

On completion of the second piercing operation, or 

the fourth operation of the series, the work, while still 
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drawing operation and the two at the back for the second 
drawing operation, shown respectively by the shells EZ 
and F in Fig. 1. 

The two dies for the first drawing operation are of 
chilled iron as shown in the detail Fig. 12 with a 3%-in. 
hole. Both sets of dies are used alternately to prevent 
The hot blanks are taken direct from the 
previous operation and, held with a pair of pick-ups, 
This 


forces the work through the drawing die and at the com- 


overheating. 
are slipped over the end of the advancing punch. 


pletion of the stroke pushes it into a base-forming die 
seated in the fixture at B. The effect of this base-forming 
die can be readily seen at the bottom of the pieces 
and F, Fig. 1. The bottom-forming die is shown in 
the detail, Fig. 
9 strokes per minute. 


13. The bulldozer runs at a speed of 


After being formed to the shape shown at Z£ Fig. 1, 
the hot piece is returned to the furnace. The work comes 
from the first drawing operation, 6 in. long, 3% in. 


the bottom, and has a 


meter at the top, 35¢ in. at 


oli. hole 5 in. deep. 
SECOND DRAWING OPERATION 


The blanks from the first drawing operation, having 
reached a full yellow heat, are pushed through the second 
the bulldozer, Fig. 6. 
similar to the first operation drawing dies, except that 


drawing dies in These are 


they are 4 in. smaller in diameter, measuring 334 in 
‘ 8 1 


at the small end of the throat. The punches used for 

all the drawing operations are as shown in Fig. 14. 

From the second drawing operation the work is as shown 

at F’, Fig. 1, 81 in. long, 334 in. diameter, with a 3-in. 
hole 73% Ith. deep. 

Thirp AND FINAL DRAWING OPpprATION 
The work is taken direct from the fixture A, Fig. 6 
> 


1 the final draw- 


and without reheating is passed throug 





Fig. 5. 


hot, is thrown into the chute G, Fig. 5. Rolling to the 
other end, it is taken and placed without reheating in 
the first-operation drawing die. 

The bulldozer, Fig. 6, is provided with four punches 
and four dies. The two at the front are for the first 


First AND SECOND PIERCING OPERATIONS 


The operator takes the from the 


Holding it with a pair of tongs, 


ing operation. piece 


machine A, Fig. 7. 
gripping the wall of the open end, he lays it on the iron 
plate B. With a heavy hand hammer he pounds the 
outside as he turns the piece. This loosens the scale 
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reheatings are done on metal which is seldom allowed to 
get below a full-red heat, so that the consumption of 
fuel and loss of time in heating are insignificant. This 
method of handling the work results in considerably less 
scale trouble, and the finished work, as shown at G, is 
practically without scale. 

The present output of the 30 men 
1200 finished forgings every 24 hours. 


on the inside. He then passes the piece to the feeder 
of the last-operation bulldozer. This man grips it with 
a pair of pick-ups, and swinging over his head, brings it 
mouth down on the machine frame at C, jarring the 
loose scale out. It is then put on the punch and passed 
through the final-operation die. In this machine the 
base-forming die is replaced with a flat die which, just 
at the completion of the stroke, flattens the bottom and 


(8 gangs) is 
With the in- 








Fig. 7. ARRANGEMENT OF MACHINES FOR DRAWING OPERATION 
imprints the company’s mark. The work is then laid stallation of another steam hammer, which has been 


on D, where the inspector gages it, after which it is 
placed for a few moments in the furnace £ to relieve 
caused by forging at the comparatively low 
temperature. 

The work from the final drawing operation is 101% in. 
long, 31% in. diameter, with a 3-in. hole 934 in deep. 


moved from another part of the works, it is expected that 
the output (with 3 more men) will be doubled, as the 
two bulldozers are at present idle about half the time. 

The methods used are improvements based on the early 
practice of the Montreal Locomotive Co. before their 
present special machines were installed. The tools and the 


stresses 
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Fias. 8 to 14. DertarLts or PUNCHES AND Dies UsSep IN ForGING SHRAPNEL-SHELL BLANKS ON STEAM HAMMERS 


AND BULLDOZERS 


It has an imprint on the bottom “C.C.” with a “T” method of stripping the work and mounting the dies and 
below, signifying Canadian Car and Foundry Co., punches are, with slight modifications, as shown in 


Turcot Works. 
GENERAL FEATURES 
Each of the four gangs (in a shift) with the ex- 
ception of the first, which has three men, is composed 
of four men. Each gang handles two operations. The 
work is heated once for each two operations. The various 


the article beginning on page 889, Vol. 42. It is therefore 


unnecessary to reproduce them here. 


i 


Grease and oils spilled on the floors should be removed, 
as they cause falls. The floors should be kept clean of nails, 
pieces of iron or steel, broken glass, etc. Passageways and 
stairs should be kept clear at all times. 
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Paying the Small-Shop Workman--! 


By JouHn H. Van DEVENTER 





SYNOPSIS—It is difficult to make daily results 
equal the records established by time study, unless 
special incentives are offered. These are usually 
worked into the methods of paying employees. 
Piecework, premium and bonus plans are used for 
this purpose, although the daywork method can be 
made to offer an incentive when properly handled. 
This article treats of the two most common com- 
pensation plans—daywork and straight piecework. 





If you were in the grocery or hardware business, you 
would weigh or count or otherwise check all of the things 
that you bought in order to be sure that you were getting 
what you paid for, and if you did not do this, but accepted 
goods and paid for them without knowing their value, 
your friends and relatives would have every right to ask 
for the appointment of a lunacy commission. This seems 
like such an obvious statement that you may doubt my 
next one, which is that nine-tenths of the manufacturers 
of this and every other country are accepting blindly, 
without means of checking its actual value, a component 
averaging one-third of their manufacturing costs. <A fair 
day’s pay for a full day’s work is something that will never 
be more than half understood, for while there is a definite 
way through the medium of time study to arrive at a full 
day’s work, there is no method known to man for deter- 
mining a fair day’s pay. The best we can do is to base it 
on what someone else who does similar work is, or has 
been, getting for it. 

Men are not, as a rule, rewarded in proportion to their 
skill or We will all agree with this unan- 
imously, realizing how far short of our just deserts each 


its results. 


one of us has individually come. 

But, setting egotism aside by leaving ourselves out of 
the question and regarding the other fellows only, what 
a discrepancy there is between the real value of services 
and their market price! Not that all service is underpaid, 
by any means. There is considerable of it floating about 
that would cost too much if you got it for nothing, but the 
relation between the extremes of service and the extremes 
of reward are quite out of proportion. In the mechanical 
field, for instance, the ratio of $1.50 to $6 covers the pay 
extremes from crude labor to the highest grade of skill, 
including within its upper limits not only highly skilled 
operating mechanics and tool makers, but the majority 
of shop foremen, whose services are, without dispute, 
much more than four times as valuable as those of the 
sweeper or truckman. Even between two mechanics in 
your shop whose rate of pay is within 25 per cent. of 
equal, you easily note a difference of service value amount- 
ing to 100 per cent. 


A ComMPLICATED PROBLEM 


There is no use wasting time wondering about the rea- 
sons underlying all of this. It is all parts of the tangled 
scheme of artificial human relationships and natural 
economic conditions, of supply and demand, of capital 
and labor, mixed up with the requirements of civilization 
and the purchasing power of a dollar—almost as com- 
plicated a problem and as hard to solve as some that the 


small-shop owner faces when he starts out to make his 
weekly or monthly collections. 

While it is impossible to measure the value of labor cor- 
rectly or definitely, it will do the shop owner no good to 
worry about this point. What he wishes to do, if possible, 
is to establish a system of pay that will induce the men 
in the shop to deliver what he has determined to be a full 
day’s work for the sum which custom has established to be 
a fair day’s pay. 


MAKING THE COMPENSATION PLAN WorkK For You 


In the shop all of the activities that are capable of ac- 
complishing results must be directed toward reducing 
costs without sacrificing quality. You have seen how the 
shop inspector may “do his bit” toward this end; you have 
seen how the principles of time study are welded into a 
useful tool for this have noted the 
selection and care of equipment and small tools is made 
to work to this effect; and you have observed that, even 
going back to the fundamental choice of work for the shop, 
this, if correctly done, takes the initial step toward a low 
These factors, however, do not approach the work- 
man directly. While they influence his work and so help 
or hinder the final results, they do not touch him ‘n 
that most sensitive spot -the pocket. 


purpose; you how 


cost. 


THE VITAL Spor 
In the method of pay employed, you have a most power- 
ful instrument to devote to the cause of low costs. Here 
is something that comes directly in contact with the man 
You may be working for something 
for instance, a reputation and an estab- 


who does the work. 
besides profits ; 
lished trade. 
are working solely and exclusively for their week’s pay. 


But your men are not; nine-tenths of them 


Out of the dozen or more in your shop, there may be one 
or two who are ambitious for advancement, but the pros- 
pect of this, without the actual presence of the familiar 
Putting 
it broadly, your men are not working for you, but for your 
dollars. This is the stimulus that keeps them going. It 
corresponds to the electric current which galvanizes a 


envelope, will not cement their services to you. 


frog’s leg into activity, and you will be overlooking some- 
thing important if you do not arrange your stimulus so 
that you will get the most “kick” per unit of current, or 
in other words, the greatest value of work for your dollar. 


Sir Down, You’re Rock1ne tHe Boat! 


If you are inclined to be a philanthropist, forget it 
while you are installing your pay system. It is nice to 
have the feeling of universal brotherhood swelling out 
your vest and to think that there is something stronger 
than money that binds your employees to you—that you 
are going to be an ideal employer and lay aside the sordid 
considerations that degrade capital and shackle the feet 
of labor. All well and good, brother, but the small-shop 
man is not the one to demonstrate this truth—his money 
won’t last long enough. And remember that it is also a 
sordid business to buy the regard of your employees 
instead of earning it, which is virtually what an employer 
does who permits sentimental considerations to run away 
with common sense. 
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Daywork WITH AN INCENTIVE 
A friend of mine has a shop in which he employs be- 
making a line of machines in 


tween 15 and 20 men i 
lots uhat are fairly small, so that it cannot be called 
and yet repeated frequently enough so 
He does not believe 


manufacturing ; 
that it can hardly be called jobbing. 
in plece-work, neither does he believe in losing the power- 
ful incentive that may be offered to workmen through a 
So he has worked out a plan which in 
He keeps a careful 
These 
records are compared with a standard time record that he 
Those who equal or 


system of pay. 
his case gives the good results of both. 
and complete record of each man’s performances. 


is convinced is fair to both parties. 
exceed these time records habitually are raised substan- 
tially. Their rate of pay is probably as good as that of the 
average pieceworker. Those who habitually fall below 
this standard, thereby demonstrating themselves unfitted 
for the work, are given a chance at something else. If 
there is nothing at which they can excel, they are asked 
to look for other jobs. Those whose rates are high know 
that keeping them so depends entirely upon themselves. 
There is all of the stimulus of piecework in this plan 
without any of its drawbacks. But it requires a watchful 
and exacting management in order to make it successful. 
The key to its success is that as soon as a man demon- 
strates he is worth more money, he gets it. This is what 
all incentive systems attempt to do automatically, so to 
speak, and which my friend is doing “by hand.’ 

Ordinary daywork, as it is applied in most shops, does 
not give either the proprietor or his nen their dollar’s 
worth. 
corresponding to straight piecework of even ordinary 


It is from 35 to 40 per cent. below the efficiency 


quality, as has been demonstrated time and time again 
when the installation of piece-price methods produced a 
drop of fully this amount in the records as established 
under daywork. In many shops the records kept are so 
poor and incomplete that no just comparison can be made 
by them. Where this is so the men know even better than 
the management that raises do not go to the ones who 
As a 
result, in such shops there are low wages that cause the 
men to grumble and small profits that awaken lamenta- 


earn them, so much as to those who kick the most. 


tions from the proprietor. Low wages and small profits 
usually go hand in hand, and in this country the mechani- 
cal industry that today is paying the highest scale of wages 
is also making the most returns upon its capital invest- 
ments in the face of exceedingly strict competition. 
Piecework has a bad name, and it is no wonder. If 
anything else had been treated in the way that this has, 
it would have lost its reputation long ago. As far as the 
workman is concerned, piecework is the most liberal sys- 
tem ever invented, for all of the savings that are made in 
the labor costs go to the ones who make them. The firm 
simply gets the advantage of a reduced overhead expense 
and an increased output, also of knowing what the goods 
are going to cost in advance. That is, this is all that a 
firm would get provided it did not cut prices, which it 
invariably does in order to get its share of cost 
It is an ironclad rule for the successful operation 
piecework system that while low prices must be 
when a 


almost 
saving. 
of the 
raised, high prices cannot be 
change in methods is made. This may seem a little unfair 
to the shop owner, but is nevertheless true, and one who 
cannot see his way clear to agree to this principle had 
better pass up the thought of piecework and adopt some 


reduced except 
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other system that will give him the desired share of time 
savings in another way. 


WHEN Two Tres Two Is FIvEe 


The argument in favor of piecework—that a manufac- 
turer knows what his cost will be in advance—is not 
always based on sound reasoning. One manufacturer who 
employed an expert rate-setter to put his plant on a piece- 
work basis was delighted at the result, inasmuch as his 
labor costs were reduced almost 40 per cent. In extend- 
ing this reduction to his total cost, he found that it would 
he possible to lower the selling prices 10 per cent. and 
still make more money than he had ever done in the past, 
to say nothing of the larger volume of business that would 
come through the price reduction. Fortunately, he de- 
cided to maintain his prices until the new system had 
had a six-months’ trial, at the end of which time he was 
richer by considerable experience. He found that his tool- 
room expense chargeable to the repair of machines had 
practicably doubled ; that his belting expense had arisen in 
alarming fashion; that the consumption and breakage of 
tools was greater than it had been before; that the depre- 
ciation rates on equipment would have to be raised; that 
the power bill was much higher; and that while all of 
these things together did not offset the saving effected by 
the change in compensation methods, at the same time 
they reduced his total cost saving to much less than he 


had figured. 
PIECEWORK PROBLEMS 


One of the most bothersome things about piecework is 
caused by the variation in the conditions under which it is 
applied. The man who has a piece price on a certain job 
raises an emphatic howl if a lot of hard castings are re- 
ceived. His price has not been established on this kind of 
material and he cannot see why he should be held finan- 
cially liable for poor work from the foundry. As a result, 
if there is to be peace in the family, a discount or allow- 
ance must be made, and as soon as this policy begins there 
is trouble. In England they devised a scheme to take care 
of these things by guaranteeing the pieceworker a certain 
day-rate. This has known as the Manchester 
Piecework System. What it really does is to provide a soft 
landing place for those who fall down. 

“When I used piecework in the shop,” complained a 
Massachusetts small-shop owner, “I tried to make the 
prices fair to both parties. But no matter how hard | 
tried, I was continually getting into hot water. My shop 
was not large enough so that I could always do the same 
work on the same machine, for I was compelled, like most 
small-shop managers, to distribute the jobs among the 
machines that happened to be available at the time. Some 
of the tools were old and some were new, the rest of them 
The piece prices were set 


become 


averaging half-way between. 
on the capacity of these average machines, which I con- 
sidered a fair way of doing. The result was, that the fel- 
lows who had the good machines didn’t kick at all, the 
ones on the average tools kicked occasionally on general 
principles, while the fellows on the old machines kicked 
all the time. Finally, I got disgusted with things and 
threw out piecework altogether, figuring that, while I’d 
make less money the chances were that I’d live longer.” 

These heartfelt remarks illustrated forcibly the exist- 
ence of “good” and “bad” jobs, so common in the majority 


of piecework shops. Their existence is not so mucu a 
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reflection on piecework as it is on piece price-making, 
which is quite another thing. 

In most shops when a change is made from daywork to 
piecework, the immediate result is a remarkable reduction 
in time records. Professional price setters have been 
known to take advantage of this fact when hired to put 
a “day shop” on “piece basis.” Trading on the lack of 
information on the part of the management, they have 
made prices which were 10 to 15 per cent. above what they 
should be; the men quickly enough “catching on” and 
doing their part not to spoil a good thing. When you 
hear of a piece-price system that does not cause complaint, 
be suspicious of it. When both parties to a bargain are 
pleased, one of them very likely is getting stuck without 
knowing it! , 

Daywork can be made to produce an incentive in the 
small shop if it is properly applied. Piecework can be 
made to operate satisfactorily in spite of its unsavory 
reputation provided it is intelligently installed and ad- 
ministered. The secret of success in operating either of 
these systems is to know how long the job should take with 
the facilities with which it is to be done and then make 
the reward in proportion to the results obtained. 

we 


Some California Traction- 
Engine Details 


Traction engines of both the round-wheel and cater- 
pillar types are being used quite extensively on the Pacific 
Coast. Among those who are specializing in this work 
is the Samson Manufacturing Co. of Stockton, Calif., 
which makes both types, the caterpillar being the newer 
development. 

The form of wheel for round-wheel tractors has received 
considerable attention in this section of the country, each 
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ground after the radial edge has sunk deep enough to 
secure traction. These are rather interesting wheels to 
mold and cast, but there seems to be no difficulty in 


securing them from the West Coast foundries. 
A CYLINDER BABBITTING FIXTURE 


One department of the shop builds substantial single- 
evlinder gasoline engines, one of these being partially 
shown in Fig. 2. The interesting feature of this is the 
babbitting fixture, which is shown in place in the cylinder. 




















Fic. 5. A Temporary BapsitTine Jia 
This is simple and extremely effective, the idea being 
capable of adaptation in many ways. 

The methods of locating the crankshaft bearings with 
The plate A 
extends nearly the entire length of the engine and is 
stiffened by the rib B, which extends the whole length. 
bears against the end of the cylinder 


relation to the cylinder are clearly shown. 


The projection C 











Fig. 1. SKELETON WHEELS OF THE SAMSON TRACTOR 
builder seeming to have devised a new form of tread. 
The form adopted by the Samson company is shown in 
Fig. 1. The wheels are steel castings and comparatively 
light in weight. 
spokes and a central rib, which forms a support for the 
The treads have the form of 


They consist primarily of the hub, the 


inner ends of the treads. 
short angle-iron bars, resting on the central rib and 
supported at their outer edges by the light ring shown. 
The whole wheel is a one-piece steel casting, giving one 
the impression of a skeleton herringbone gear. The outer 
legs of the angles which form the treads project down- 
ward to secure a grip on soft soil, while the other legs 
support the weight by presenting a flat surface to the 





BABBITTING THE BEARINGS 


Fic. 2. 


and locates the fixture front and back. The edge of the 
plate A is turned to the cylinder radius, where it bears 
in the cylinder, by being swung on centers in the lathe; 
one of these centers is shown at D. This insures a perfect 
fit and a steady support for the whole fixture in the 
cylinder itself. 

To counterbalance the weight of the mandrel which 
represents the crankshaft, the jackscrew EF is screwed out 
until it bears against the upper portion of the cylinder 
bore, effectually preventing any tipping tendency due to 
the weight of the mandrel. This locates the mandrel 
accurately, as regards both its height and its distance 
from the cylinder head. The collar F is slid against the 
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outer end of the bearings, forming a dam against the over- will run from both the mandrel and the axle. The double 
flow of metal in that direction, and suitable dams are A-frame supports the mandrel at the correct height, while 
provided at the other ends, and also at the bottoms of the the side-plates B, fitting over the axle and also the ends 
bearings. This makes an easily handled fixture and one. of the mandrel, position it sidewise and with regard to 
which can hardly fail to give good results. center distance. This is a simple device and yet very 
re effective for such experimental work. 
BABBITTING ‘TRANSMISSION BOXES 
In Fig. 3 is shown another babbitting fixture, which is PumP-Cask PLANING FIXTURE 
used in connection with the traction engine. These four Another portion of the work of this shop is making 


mandrels are positioned by means of the heavy frames centrifugal pumps, a pump case being shown in Fig. 6. 





a 








Fig. 3. Bassirrinc Jig ror TRANSMISSION Fig. 4. THe TRANSMISSION GEARING IN 
GEARING PLACE 


shown, the whole thing being put into place in the steel This is first bored for both the shaft and the rotor and 
frame which carries the bearings for the power transmis- then placed on the fixture shown, so as to have the foot 
sion. One of these frames is shown in position in Fig. 4; of the pump planed square with the bore and at the proper 
a comparison of the two illustrations will show how they distance from it. 

The transmissions are usually A more detailed view of this fixture is shown in Fig. 7. 
The pump body is slipped over the central stud A, and 


— ed 


are related to each other. 
two-speed, with a reverse by means of the large bevel gears 











Fig. 6. PLANING THE Pump Case Fic. 7. How Ir Is Hetp Fig. 8. Bracine THE Pump Case 


shown at the right. The differential is inside the driving three other supports (only two of these, B and C, being 
gear at the back and can be seen by careful inspection. visible) hold the pump case square with the fixture. The 

These illustrations show clearly how the four shaft lower support D fits into the outer bore by means of the 
bearings can be accurately located and the bearings cutaway portion, and the whole thing is tightened against 


quickly handled. the fixture by the nut shown. 
A temporary babbitting jig used in connection with In Fig. 8 is shown how the outer corner of the base 


the new caterpillar tractor is shown in Fig. 5. This flange is supported by the jack A and how the flange of 
is by no means a permanent fixture, but as a temporary the discharge outlet is supported at B. This makes a 
appliance used in an entirely experimental way it has comparatively inexpensive fixture and one that allows the 
much to commend it, and can probably be copied to ad- work to be handled very satisfactorily. 
vantage in many places. = 

The object is to hold and locate the mandrel A at its i 
proper height and in correct relation to the axle B, 80 a8 yq,De,2t foo), with, compressed air, as it is dangerous. i 
to secure the proper center distances for the gears which his body and injure or kill him. 
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Making a Cloth-Cutter Base Plate 


By RosBert Mawson 








SYNOPSIS made in two 
parts ; after being filed to a smooth joint, these 
are united by soldering. All the machining op- 
erations are then completed before breaking the 
joint. The first operation is boring a large hole 
which is used to locate by in subsequent operations. 
The machining of a standard is also interesting. 
This part is straddle-milled and then drilled, th 
drilled holes being utilized in other operations. 
The relation of the slot which guides the cutting 
knife to the keyway ts one which demands great ac- 
curacy ; this is obtained by a locating finger which 
fits into the slot when machining the keyway in 
the 


The base plate is 


end. 





The casting for making the base plate used on the elec- 
tric cloth-cutting machines manufactured by the Wild- 
man Manufacturing Co., Norristown, Penn., is of the 


The next operation is counterboring the large hole, as 
The casting is placed on parallels and 
The cored hole 
The rate 


shown in Fig. 3. 
held down with the two clamps shown. 
is then bored to the correct size with the tool A. 
of production for this operation is 20 per hour 


DRILLING THE BAsE PLATE 


The jig used for drilling the base plate is shown in 
Figs. 4 and 4-A. is placed on a plug which 
fits into the large bored hole. The lever A actuates two 
equalizing pins, which, coming against the inside surfaces 
of two of the bosses, centralize the casting. The four 
T-headed clamps B are then swung under the casting 
and tightened to hold it securely. 

The following holes are hia hined: Four (yin. ; ten 
No. 41, one No. 18 and two No. 19, the drills being guided 
through bushings for each hole. 

The next operation is shaping the upper surface of the 
This is done in the fixture shown in Fig..5. The 


The casting 


base. 




















Fic. 3. CouNTERBORING THE BAsE PLATE 


form indicated in -Fig. 1. It is made in two parts with 
four small feet cast on. The casting is first filed until the 
two surfaces form a good joint, when they are united with 





Fie. 4. Drint Jia ror Base Puate 


casting is located on a plug A which fits into the large 
bored hole, and the four clamps B are tightened to hold 


it securely. The surface is then machined. the time re- 

















Fic. 5. SHapine Fixture For THE Base 
soft solder along the joint. One of the finished base plates 
is shown in Fig. 2. 

The first operation is grinding the base. For this 
work, the operator holds the part by the four feet. 


Hotitow-MILuiIne THE BAsE 


Fia. 6. 


quired being approximately 15 minutes for the operation. 
The casting is next placed in the drill jig and fastened 
on the miller, when the keyways are machined. As 
these are located on both sides of the casting. two opera- 
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tions are necessary, the time required for both being 
10 minutes. 


Ho.Luow-MILLING OPERATION 


The casting is next fastened on the drilling-machine 
table, and the four bearing pads are hollow-milled, as 
shown in Fig. 6. The time required is five minutes. 

The large bored hole is then tapped a 17x20 thread. 
For this operation the casting is placed on the fixture A, 
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at the opposite end. It is located sidewise by a pin C, 
which is held in contact with a leaf spring D. The cover 
E is then dropped down, and the open washer F swings 
under the head of the screw. The cover is fitted with two 
pins which bear on the forging, and as the screw is tight- 
ened, the piece is held securely. The fixture is located 
by tongues and held with bolts in the usual manner. 
For this operation, two 7-in. cutters are set up with 
spacers of the correct width for machining both faces. 





ki mS 
“ti 

















iil 





Fic. % Tapprina THE LArce Houe 


Fig. 7. This is fastened on a table to hold it securely, 
and the guide plate B is placed on top. This guide plate 
is provided with dowels which fit into machined holes in 
the casting to bring it into the proper alignment. The 
guide plate is designed with a long bearing so that the 
tap will set squarely on the casting being tapped. This 


Fic. 9. StTRADDLE-MILLING THE STANDARD 
These cutters operate at 40 r.p.m. with a feed of 0.011 


in. per revolution. The approximate time required is 
six minutes. 

The drilling operation is performed in the jig shown in 
Figs. 10 and 10-A. The piece is forced back against 


locating pads by the knurled screw A. The cover B 











ate 

















Fig. 10. Dritt Jia ror THe STANDARD 


operation is performed by hand and requires approxi- 
mately two minutes. 
MILLING THE STANDARD 
The first machining operation on the standard, Fig. 8, 
is straddle-milling. This is performed in the fixture 
shown in Figs. 9 and 9-A. The forging is located on two 
screws, as A, set to form a V-block and on a screw B 


Fig. 11. Fixture Usep ror MACHINING THE Stot 


is then dropped down and held with the screw C. This 
cover has two pins, which bear*on the forging and hold 
it securely in the jig. The jig is provided with a bar 
handle F, which affords a convenient means of holding 
the tool when in use. 

Two holes, one at each end, are spot-centered with a 
0.303-in. drill through bushings, as D, and two others 


7 


with a %@-in. drill through bushings, as F£, one at each 
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FIG.1O-A 





FIG.11-A FIG. IZ-A 














DETAILS OF JIGs AND Fixtures Usep in Manuracturtne Exectric CLoru-Currer Parts 
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end. The circular part of the standard is then turned and 
threaded in a lathe held on the centers in the drilling 
operation. The time required for this operation is 15 
minutes. 


SLOTTING THE STANDARD 


The fixture used when machining the slot in the stand- 
ard is shown in Figs. 11 and 11-A. The forging is lo- 
cated in a threaded block A, and the cover B, which is 
also threaded, is dropped over the part and fastened with 


the pin-nut C. The other end of the piece rests on a pin 





Fig. 12. 


at the correct height to support it. The operation, which 
is performed in an automatic gear cutter, consists of 
machining the slot D. After the outer end has been cut, 
a gage stop, shown in Fig. 11-A, is turned in the slot, 
thus assisting in holding the part to machine the slot 
parallel. For the slotting operation a 234-in. cutter, #5 
in. thick, is used. 

The next operation is milling the standard to shape. 
This is done as indicated in Fig. 12. The forging is 
held in the chuck A and located by a pin B which fits 
into the hole previously machined. The other end rests on 
a center C carried in the tailstock of the miller. The 
forging is turned to the various angles with the index 
head D. The machining operation is performed with the 
5¢-in. end mill /, operating at 318 r.p.m., and the feeding 
is done by hand. The time required for machining one 
of the standards is approximately one hour. 


Mintuina Enp or STANDARD 


The fixture shown in Figs. 13 and 13-A is used for the 
next two operations which are milling the cut and the 
keyway. The piece is screwed into the fixture at A and 
located by a thin plate attached to the block B, which fits 
into the slot machined in a previous operation. The 
block A is made split, and after the forging has been cor- 
rectly located, the screw C is tightened to clamp the two 
parts together. The fixture is located by tongues and 
held with bolts in the usual manner. 

The cut D is then machined with a 5-in. end mill 
operating at 318 r.p.m., the feed being by hand. The end 
mill is then removed, and a cutter, 234 in. diameter by a 
34-in. face, placed on an arbor. This is utilized for cut- 
ting the keyway F, operating at a speed of 76 r.p.m. with 


hand feed. 
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MACHINING THE STANDARD TO SHAPE 
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The Production of Shells in 
Canada 


At the closing session of the annual convention of the 
Canadian Manufacturers’ Association, held at Montreal on 
June 10, Brig.-Gen. Alexander Bertram, chairman of the 
Canadian Shell Committee, gave an address outlining the 
work that had been accomplished in the development 
of the shell-manufacturing industry in Canada. The 
when several 

Minister of 


first steps were taken on Sept. 2 iast, 
manufacturers held a conference with the 











Fig. 138. Minuine Cut anp Kryway 


Militia and other officials at Ottawa. As a result, the 
manufacturers were organized to undertake the work. 
The first order from Britain was for 200,000 shrapnel 
in equal numbers of 15- and 18-pounders. Since then 
orders have been placed aggregating 9,000,000 shells, 
consisting of 15- and 18-pounder shrapnel and 18-pounder 
1.5 and 60-pounder high-explosive shells. In addition, 
the committee has placed orders for 100,000 cartridge 
cases, 5,000,000 fuses, 2,000,000 primers and 1,000,000 
friction tubes. 

So far, 650,000 shells have been produced. In no 
single establishment in Canada is the complete shell 
made except at the Dominion Arsenal at Quebec. One 
hundred and thirty firms are engaged in the work of 
machining and assembling. Others are occupied in the 
manufacture of blanks, bullets, disks, cartridge cases, 
buckshot primers, tubes, tin cups for shrapnel, grub 
screws, sockets and plugs, steel base plate and boxes, 
the total number of factories engaged being 247, in 78 
towns and cities. In Montreal alone, 35 factories are 
employed, in Toronto 28, and in Hamilton 17. The in- 
dustry gives employment to between 60,000 and 70,000 
men, the weekly wage bill being about $1,000,000. In 
the course of a short time the output will be from 40,000 
to 50,000 shells per day. Contracts already let will re- 
quire 170,000 tons of steel and about 30,000 tons of lead. 

The inspection staff numbers 300 expert machinists 
and tool makers, and the final inspection of the com- 
pleted shell is made by 300 examiners. General Bertram 


further stated that as an outcome of the work of the 
Shell Committee, a copper refinery would shortly be as- 
tablished, so that in three or four months they expected 
to be making from the native product the copper bands 
required in shell manufacture. 
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The Graphical Design of Shear and 
Press Frames--I] 


By AXEL K. PEDERSEN 





SYNOPSIS New for 
straight cast-iron bars subjected to ordinary bend- 
Approximate graphical meth- 





approximate formulas 
ing are developed. 
ods for calculating punch-press frames are given, 
which permit of easy determination of important 
frame sections, and practical illustrative examples 
are shown. 





FORMULAS FOR Straicut Cast-Iron Bars SUBJECTED 
TO OrpINARY BENDING AND Not EXceEn- 
TRICALLY LOADED 
For later purposes it is important to develop a for- 
mula which also is of practical value in calculating the 


Introducing the proper values for 7, £, and m for sec- 
tions as Figs. 3 and 4, we obtain 
M C.B,.H?.S (29) 

where S is defined by the ratio of the tensile strength of 
the material to the factor of safety. 

The value of the factor C may easily be obtained from 
the chart in Fig. 12, the use of which is self-evident. 

The exact formula 
have, however, succeeded in developing very simple ap- 


for C is very complicated. I 
proximate formulas, which are correct within less than 
a small per cent.; these are as follows: 

For values of XY from 0.10 to 0.20 

C = 0.019 + 0.355 & Y + (0.22 — 0.35 & X).¥ (30) 
For values of X from 0.20 to 0.60 
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Fig. 12. VALUES or C 
strength of cast-iron bars subjected to ordinary bending. C 0.038 + 0.26 * ¥ + (0.20 0.25 *& X).¥Y (31) 


Let 
M = bending moment in inch-pounds 
I = moment of inertia in inches* 
then, taking into account the previous statements in re- 
gard to the factor m from formula (4), write 
w= 


i 


— 


The chart was plotted from these formulas, the values of 
X and Y being determined by the formulas (5) and (6). 

In addition to this formula, which has especial interest 
for the subject under discussion, the following are for- 
mulas for cast-iron bars subjected to ordinary bending: 
For a rectangular section of width B and height H 


M 0.2357 &K B.H?*.S (32) 
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For a circular section of diameter D 

M = 0.1507 xk D®.S (33) 
It may be generally stated, that machined cast-iron bars 
show a still higher value of m than I have considered, 
the value of m used corresponding to unfinished cast-iron. 


APPROXIMATE Meruop ror CALCULATING PUNCH-PREssS 
FRAMES 

It is evident that the application of the theoretically 

correct method which has been followed in checking the 

capacity of the press is rendered im- 

possible when attempting to prede- 
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Ratios X { X = 0.10 to 0.20 for hand presses 

ees X = 0.20 to 0.40 for power presses 
Y = 0.10 to 0.15 for hand presses 
y 


= 0.15 to 0.30 for power presses 


Ratios Y | 


The general appearance of the press is to a great ex- 
tent influenced by the ratio of the depth of the gap / to 
the depth of the frame H, 


(36) 





termine any of the dimensions of the 
important section of the frame to be 
even for the 
prompt calculation of the capacity, 
the procedure seems to be rather la- 


0.60 


designed, furthermore, 


borious and tedious. 

In view of these facts and when it 
is considered that the exact estimate 
of the radius of from a 
drawing is quite difficult and that, in 


0.50 


curvature 





extreme cases, it is necessary to fall 































































































































back on a tedious direct calculation on 
to avoid inaccuracies, the importance % 
of a time-saving though approximate 4 
method is obvious. In presenting an & 
approximate method, it has been my K 
purpose to accomplish these results, 0.30 
while still aiming at a high degree 
of accuracy. 
The method refers exclusively to sec- 
tions as given by Figs. 3 and 4, the 
additional reinforcement of the frame 0.20 
as given by Figs. 5 and 6 having no ap- 
preciable influence upon the result. 
In designing a new frame with the 
important section as given in Figs. 
3 and 4, the following data are gener- 0.10) & 
ally known: a 2 
P = the capacity of the press in 
pounds ; 
l the gap of the hook-formed frame in inches; 
A the radius at the inside of the hook-formed 
frame, this dimension being approximately 
equal to the distance A,, the distance from 
the center of curvature to the inside of the 
frame, the circle determining the radius of 
curvature closely following the general out- 
line of the inside of the frame, as previously 
stated ; 
S the allowable stress in pounds per square inch. 


For ductile materials, formula (17) 


as 7 
S = ; (34) 
, 
and for brittle materials 
.. a 
S=5 (35) 


‘The factor m in formula (18) is taken into account in 
the formula to be developed. 

Now, the following assumptions may easily be made in 
conformity with the individual preference of the designer 


or the common practice in use for each types of press: 





42 


Fia. 14. 


VALUES oF (, 


and is a well defined quantity for each type of press. 
If this ratio is assumed, the depth H of the frame is 
known from 


H = (37) 


sin 


and as the ratio XY is assumed, we obtain the dimension 
h, by solving formila (5) 

k, =I. (38) 

There remain, then, to determine the dimensions B, 

and B,; the dimension B, will be determined by formula 
(42), to be given later on. The value of B, may be cal- 
culated from formula (6), or 

B, = Y.8, (39) 
As an approximate general stress formula for an excen- 
trically loaded beam of a cross-section, as given by Figs. 
3 and 4, and for brittle materials 
PX(i+Z£,) X £, 


er (40) 





Z 


Introducing the various values of the dimensions as 
functions of the ratios Y and Y, and making use of the 
values of C from formula (29) or the chart in Fig. 12 
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a Z,v B H 
= — =a b aa = 3 
5-3 xH* (o+%)+ P (41) 
the value of Z being given by Fig. 7. Equation (41) 
may finally be solved for B, and written in the following 
form: 
P 


B,=axH* 


[C; x (C, +0, X v) + C4) (42) 

Formula (42) is the formula proposed for the design 
of excentrically loaded cast-iron beams of a section as 
given by Figs. 3 and 4, and may be used equally well 
for curved beams as for straight bars. The value of the 
constant C, takes this into consideration; for a straight 


MACHINIST 59 


use the corresponding values for a trapezoid section, 
having the parallel sides of a ratio Y corresponding to 
the ratio Y in formula (6). 

These values were used as C, in Fig. 13. It may be 
noted, that a great change in the value of Y from 0.10 
to 0.60 causes but a minute change in the value of C,, 
and for this reason it may be concluded that the values 
of C, for the trapezoid-section may approximately be 
used as criterion for the values of C, for sections as in 
Figs. 3 and 4. In checking the values of C, in Fig. 
13 by the correct theoretical formula for these sections, 


surprisingly close conformity is obtained. 
Example 5 chart in Fig. 12. 


having a section as in Fig. 4 carries a 


Illustrating use of thx 
A cast-iron bracket 


Values of X 








cet 


0.50 


Values of Y¥ 
Oo 
™— 
o 


o 
wo 
r=) 


0.20 











0.1069 ; 6.0 


Fie. 15. 


bar the value of C, is 1.0 and for a curved bar CU’, may 
be determined by reference to Fig. 13. 

For ductile materials the bending stress is increased 
by the factor m, determined by Fig. 9, and this may be 
taken into account by writing formula (42) as follows: 

P 


Bs-3xXH 


x [m . 0, xX (C, + C, X v) + C4) (44) 
This is the formula proposed for the design of excen- 
trically loaded beams from ductile materials, S having 
values as determined by formulas (17) or (34). 

By solving formula (42) or (44) for P or SN, the ca- 
pacity of the press or the stress at a given load may 
conveniently be checked for a frame of given dimen- 
sions. 

The fundamental theory for plotting the chart in Fig. 
13 deserves especial mention. The factor C, is depend 
ent upon the curvature of the bar, and represents the 
ratio of the bending stress in a curved bar to that in a 
straight bar of identical dimensions. 

For sections like those in Figs. 3 or 4, the formula 
for C, is very complicated and does not permit of plot- 
ting simple charts. As an approximate criterion, how- 
ever, for the variation of this ratio, we may attempt to 





VALUES OF C, 


load of 9000 lb. at a distance of 15 in. from the fixed end 
The dimensions are as follows 
H 8 in.; Bs 5 in.; h 2 in.; B 1 in 
What is the factor of safety if the tensile strength of the 


material is 20,000 lb. per square inch? 


Determine X 0.25 from formula (5), and Y 0.2 from 
formula (6) 
Then, using the chart in Fig. 12, C 0.131 The bending 
moment is 
M 9000 & 15 135,000 Solving formula (29). 


135,000 
— 3210 lb. per square inch 
0.131 x 5 x 8? 
as apparent bending stress. 
The factor of safety, then, is 


20,000 


f 6.22 
3210 
Example 6. Illustrating use of the chart in Fig. 12 
What would be the actual bending stress, if the bracket In 


example 5 were made from cast steel’ 

The bending stress as 
be multiplied by the factor m 
previously determined, Fig. 7 shows Z 

Then from formula (19) Q 0.796, 
m = 1.315. Hence S = 1.315 xX 3210 = 
inch. 

From examples 5 and 6 it may be realized that formula 
(29) offers an exceedingly easy method for calculating beams 
in ordinary bending, not only for brittle material, but also for 
ductile material if the factor m is taken into account The 
ordinary formulas for like Figs. 3 very 
cumbersome for calculation 


example 5 must 
and Y 


found in 
the values of X 
0.3125. 

and from 
4240 1b. per 


apparent 
Using 


Fig. 9, 
square 


sections and 4 are 





60 


Example 


ng 


punch-press 


Design a 


Ib., 
sq.in.; the factor of safety, 3.5; the gap of the press 1 
A, 7 


and the radius at the 
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Illustrating approximate method of 
frames. 
cast-iron punch-press frame for a load 


inside of the frame in. 


calculat- 


of 


40,000 
where the tensile strength of the material is 21,000 lb. per 


9 
+ « 


in.; 





0.30 


0.25 
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Select X 0.3; ¥ 0.2; v = 1.5. Then from formula (37) 
21 
H = — = 14 in. 
1.5 
ane from formula (38) 
h, 0.3 14 = 4.2 in. 
Furthermore, from formula (43) 
7 
p= — 0.5 
14 
Then from Fig. 13 C, = 1.52; from Fig. 14 C. = 2.18; from 
Fig. 15 Cs; = 7.08; and from Fig. 17 CG, = 2.28. 
Using formula (42) 
40,000 
B* —— xX [1.52 « (2.18 + 7.08 X 1.5) + 2.28] or 
6000 14 
Bs 10.3 in. 
Then, from formula (39), 
B. 0.2 X 10.3 2.06 in. 
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on the chart in Fig. 13, trace horizontally to the 
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and Cy, are determined in a similar way by using the 
proper values for X and Y in Figs. 14, 15, 16 and 17. 
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The allowable apparent bending stress is given by for- Example 8. Illustrating approximate method of calculating 
mula (35) punch-press frames. 


21,600 
6000 lb 


3.5 


per square inch. 


Assuming identical loading and the same ratios X, Y, v and 
Pp, aS in example 7, determine dimension B; for a cast-steel 


punch-press frame, having the elastic limit of the material 
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Se = 24,000 lb. per square inch and using a factor of safety 
fe 2.4. 


The allowable bending stress is given by formula (34), or 


24,000 


s = —— 10,000 lb. per square inch. 
2.4 
The values of C;, Cs, Cs; and Cy, are as in example 7. Now, 
from Fig. 7 Z = 0.3095 and from formula (19) 
0.3 
=_—— = 90.97 
0.3095 
then from Fig. 9m = 1.4. Now, using formula (44), 
40,000 
B* ————— X [1.4 X 1.52 X (2.18 + 7.08 X 1.5) + 2.28] 
10,000 x 14 
or 
Bs = 8.4 in. 
Then from formula (39) 
B, = 0.2 « 8.4 = 1.68 in. 
Compared to the dimensions obtained in example 7 when 


using cast iron, the decrease in the dimensions B, and B; is 
not very considerable 


Example 9. Illustrating approximate method of checking 


the capacity of punch-press frames. 

Check the capacity of the punch-press frame given in 
example 1 by the approximate method, if the radius of the 
inside of the frame A = A, = 5.81 in. 

Here we have X = 0.3; Y = 0.2; v = 1.0; 

5.81 
p= — 0.2905 
20 
from formula (43). Then Z 0.3095, from Fig. 7; Q = 0.97, 
from formula (19); m = 1.4, from Fig. 9. Then, from Fig. 13, 
C, = 1.83; from Fig. 14, Ce =- 2.18; from Fig. 15, Cs; = 7.08; 
from Fig. 17, Cy = 2.28. Introducing these values in formula 


(44) and solving for P, using S 9600 lb. per square inch., as 
in example 1, 
Pr 108,000 Ib. 

as against 109,000 lb. obtained by the more theoretically cor- 
rect method. 

Example 10. Illustrating approximate method of checking 
punch-press frames. 

What is the factor of safety for a cast-iron punch-press 
frame as given in example 2, using the approximate method? 

Using formula (42) and values of constants as determined 
in example 9, we get the apparent bending stress from 

109,000 


s = ———  X [1.83 (2.18 + 7.08 x 1.0) + 2.28] or 
15 x 20 
Ss 6940 lb. per square inch 
Then from formula (35) 
20,000 
f= —— 2.88 
6940 


as against 2.92 in example 2. 


x 
Machine Design and the Design 
of Systems 
By A. Hamitton CHuRCH 


Is the design of “systems,” that is, of organization 
methods, accounting plans and control arrangements, a 
matter at all similar to the design of machines? This 
question is often asked, and it must be confessed that 
the answer is one of practical interest. 

For some reason or other not very clear to me many 
persons seem to think that the designing of systems 
comes by nature and is a necessary accompaniment of ad- 
ministrative ability. Because the manager has need of 
a properly designed system, he must necessarily have the 
capacity, skill and experience to design one for his needs. 
There is a missing link in the logic of this position, but 
from the nature of the case, the errors perpetrated are not 
very readily discerned. A badly designed machine will 
either not work at all or, by comparison with some 
other machine, can be seen to be inferior; but a badly de- 
signed system always works after a fashion, and the op- 
portunities for comparing it with what it might have 
been hardly exist at all. 

At first sight, it seems quite reasonable to suppose 
that there are elements of system, just as there are ele- 
ments of machine design, which can be picked up here or 
there and incorporated with existing practice, and that 
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the executive is just the person to do this efficiently. But 
let us consider the matter for a moment in the light of 
what actually happens with regard to the design of ma- 
chines. We shall probably find that there is no true 
parallel between the two cases. 

The difference lies in the kind of experience that is be 
hind the knitting together of details into a completed 
whole. firm that 
is building a line of machines will acquire and keep 


Machine design is expert design. A 


always at hand the best technical skill available for its 
design. It can afford to do this because it 
keep on with just this kind of designing as a regular 
part of its work. It will not one day close up its drafting 
room and consider that no progress is possible. It will 
not claim, if it is wise, that it has a machine that can- 
On the contrary, it will 


is going to 


not possibly be improved on. 
always be keen to incorporate fresh features in its design 
and to bring it more and more uptodate. Machine de- 
sign has no finality. 

Now it is possible to pick up a hint here and an idea 
there and weave them successfully into an improved 
design of machine, because the firm has experts at hand 
capable of knowing in advance just what the influence 
of any new proposal will be. Its men are not only famil- 
iar with machine design as a whole, but they are familiar 
with the specific kinds of machine they are always work- 
ing on. Moreover, they will be familiar with all the 
various ways of attaining the object for which the ma 
chine exists; 
like, and why they are different in some ways and similar 
in others ; they will know that new suggestions are variable 


they will know what rival machines are 


in value and that what might be an improvement in A’s 
machine would not be so in the case of B’s. 

Why do they know all this? Because they are experts 
in their particular line, and an expert is merely a person 
whose experience is so wide that he knows much more 
about a particular matter than anyone who only gives it 
attention as a side line. There are, of course, degrees in 
expertship, and therefore there are degrees in regard to 
the facility with which one will perceive at once the rela- 
tion of any new suggestion or new device to previous 
practice. But successful machine design implies an expert 
designer. 

There is another aspect of machine design that is im 
portant to observe. If we have a good machine today, 
and some new suggestion comes up, we do not have to dis- 
card the good machine until we have tried out a new ex- 
We do not rush to get out patterns 


until the su 


perimental model. 
and jigs for an imagined improvement 
periority of the new idea has been practically proven, That 
, No 
doubt there have been many who have thus succumbed 
to temptation, but not among the firms that habitually 


is, we do not do so if we possess business acumen. 


make money. 

How far do these conditions obtain in regard to the de 
sign of “system”? It will be seen at once that the prime 
conditions are exactly reversed. Only very large firms 
have sufficient 
to employ experts in that line permanently. It 
questionable whether they gain much from so doing, be- 
cause a good deal of the organizing expert’s value comes 
But as regards the majority 


“system” designing to render it possible 
is even 


from his detached viewpoint. 
of firms, large and small, they have no use for the ser- 
vices of a high-grade organizing expert as a permanent 


item. A good system should last from 5 to 10 years 





62 AMERICAN 


without serious modification, except in special circum- 


stances. It may, in favorable cases, last for much longer. 


THE First DIFFERENCE 


This, then, is the difference: The designing of a 
good system is a single and not a continuous operation, 
and consequently needs temporary and not continuous 
expert help. Next, we must consider the question of 
additions and supposed improvements to be incorporated 
in the system from time to time. Here again we have a 
totally different situation from that of machine design- 
ing. Improvements to a system should arise from new 
felt wants, but improvements to a machine have a dis- 
tinct competitive and market value for their own sake. 
If a system has been intelligently designed in the first 
place and does not merely consist of a collection of de- 
vices and methods that have happened to be adopted, it 
should not be tinkered with for the sake of tinkering. 
New methods should not be forced into it because they 
happen to work well at So and So’s. The less it is 
meddled with the better, except under the advice of the 
experts that designed it, or others of equal standing. 

Novelties in machines have generally a commercial 
But system is a do- 
What is good for 
the one is not necessarily good for the other. 


value; they become talking points. 
mestic and product is a public matter. 


ANOTHER DIFFERENCE 

Even more important is the consideration that to in- 
ject new elements into a system is a much more serious 
matter than to try out new elements in a machine. To 
alter a system is like reconstructing a railroad terminal 
or a busy bridge. You must keep the traffic going and 
be sure also that you have foreseen exactly the range of 
your alterations. In tearing down, you must not tear 
down too much or too rapidly, for when the alteration is 
complete, if it is not what you expected, it will be very 
difficult to return to the old conditions. 

The fact that every reorganization is of this nature 
indicates why the expert, quite apart from the question 
of designing the system, has great advantages over the 
non-expert. He is familiar with tearing down as well as 
with building up. 

The extent to which non-expert alterations of system 
will go and the waste they incur are known to most pro- 
fessional organizers, but are not realized by executives 
as they should be. On one occasion I had conveyed to the 
boiler furnaces three large cartloads of beautiful printed 
stationary, loose-leaf books, etc., found as obsolete stores 
of a firm that had believed in for its 
complaints—and this was merely the waste incurred in 
five years of experimentation. Add to this the time of 
executives and the worries, blunders, delays, losses and 


home treatment 


exasperations, the effects of which could not be so easily 
observed, and the money value of the whole would be 
an uncomfortable total. Yet this same firm had an ex- 
cellent product, fine modern buildings and good machin- 
y. But to get these, it had employed experts. 

This, it may be claimed, is a professional view of the 
matter, and so, of course, it is. But is it not also a 
reasonable view of the matter? When it 
how very important a part the system fills in the smooth 
working of any business, does it not seem that the very 
best talent available should be secured when its welfare 
It must not be forgotten, also, that it is 


ery. 


is considered 


is in question. 
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no mere question of a design on paper—the professional 
organizer installs as well as designs, and this is the most 
delicate part of his work for the reason already given, 
namely, that all organization is reconstruction, during 
which the traffic must be kept moving. 

How, then, does the professional organizer regard the 
efforts of the AMERICAN MACHINIsT and other journals to 
report specific instances of how things are done at this 
plant or that? Has the publication of such details as 
regards system the same value as when details of mechan- 
ical design are in question? For my part, I regard this as 
excellent service, because anything that ventilates the 
subject is good for everyone. The firm that sees and 
adopts some new departure of system for the first time 
is already on the path which will lead it, sooner or later, to 
appreciate the value of expert services. The more that 
people come to discover that there are other methods of 
doing things than their own time-honored ones, the bet- 
ter for eventual perfection. Certainly this is important 
work, even though there is no very close parallel between 
elements of machine design and elements of the design of 
systems. Or rather, in the majority of cases, the diver- 
gence in validity is due to the very different degrees of 
expert knowledge behind the attempted application of 
each. 


A Portable Pacumetic Bulldozer 


A portable pneumatic bulldozer which is very handy 
around a railroad blacksmith shop is here shown. The 
body is made of a piece of heavy I-beam mounted on 
wheels. The lower part of the beam 


small cast-iron 


is notched near the front to allow short cramping of 
the front wheels when turning in close quarters. 


The 














A Portaste Pneumatic BuLipozEer 


mounting of the cylinder at the rear and the use of a 
long lever coupled in a short hinge with the ram give 
a powerful leverage. 

Various bending forms may be used on this machine, 
or it may be used for punching, where the stroke re- 
quired is not too long. The beauty of the machine is 
that it mdy be used wherever there is an air coupling, 
which is pretty nearly everywhere in a railroad shop. 

This machine was made in the Rock Island Railroad 
shops, Silvis, IIL. 
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Tests of Laps and Lapping--l 


By W. A. KNIGHT anp A. A. CASE 








SY NOPSIS—This paper gives details of tests of 
abrasives when used for lapping operations, with 
the object of determining the effect on the rate of 
cutting with different combinations of abrasive, 
lubricant and lap material. The tests were made 
with hardened-steel specimens, on a machine built 
especially for the purpose. Comparative results 
were obtained with emery, alundum and carborun- 
dum used in connection with lard oil, machine ou, 
gasoline, kerosene, turpentine, alcohol and soda 
water. The lap materials were cast iron, soft steel 
and copper. The investigation shows that in. gen- 
eral there is a lubricant that will give best results 
with a given combination of abrasive and lap. Car- 
borundum usually gives a higher rate of cutting 
than the other abrasives but it also wears the lap 
faster. Wear is shown to be inversely proportional 
to the hardness of the lapping plates, as shown 
by the Brinell test. 





Several years ago, having occasion to seek definite in- 
formation on the use of loose-grained abrasives and lubri- 
cants for working down surfaces, it became evident that 
there were few, if any, exact data available. This led to 
the construction of a machine with which quantitative re- 
sults could be obtained with various combinations of abra- 
sive, lubricant and lap material. Tests on the machine 
were confined to surface lapping. 

There are two methods of using a surface lap, which, for 
want of better definitions, will be termed the “wet” and 
the “dry” methods. In the wet method there is a surplus 
of oil and abrasive on the surface of the lap. As the speci- 
men being lapped is moved over it, there is more or less 
movement or shifting of the abrasive particles. The ac- 
tion may be conceived to be somewhat as follows: A 
particle becomes embedded in the softer surface of the lap, 
remains stationary for awhile, but is finally dislodged by 
friction or change in direction of the rubbing surface. It 
then rolls around for awhile, only to lodge again and have 
the process repeated. Meanwhile the grains of abrasive 
are being broken up into‘smaller sizes, their sharp edges 
and corners worn away, the cutting effect lessened, until 
it becomes necessary to recharge the lap with fresh ma- 
terial. 

With the dry method, the lap is first charged by rubbing 
or rolling the abrasive into its surface. All surplus oil 
and abrasive is then washed off, leaving a clean surface, 
but one that has small particles of the abrasive embedded 
uniformly over it. It is then like the surface of a very 
fine file or oilstone and will cut away hardened steel 
that is rubbed over it. 

While this has been termed the dry method, in practice 
the lap surface is kept moistened with kerosene or gaso- 
line. This is for the purpose of preventing small spots 
of steel, called “bird’s eyes,” building up on the lap sur- 
face. But there is not enough lubricant applied to “float” 


*Presented at the Spring Meeting of the American Society 
of Mechanical Engineers. Slightly condensed 


the piece being lapped and hence it has been called the dry 
method. 

Among mechanics there is some difference of opinion 
as to whether the cutting is more rapid with the wet or 
with the dry method. By advocates of the dry method it 
is pointed out that in this the abrasive is permanently 
embedded in the lap surface, there is actual contact be 
tween the abrasive and the steel specimen, there is no 
floating on an oil film, no rolling on loose particles, that 
the cutting action is more nearly true, and hence more 
rapid than when these conditions fail to obtain. 

Materials used for laps may be cast iron, copper, steel, 
tin, lead, or any combination of the softer metals to give 
varying degrees of hardness. The choice depends on first 
cost, permanence of form, rapidity of cutting and ease of 
redressing. 

The lubricants most commonly used are lard and ma- 


chine oils, kerosene and gasoline. Alcohol and turpen 

















Fig. 1. Macuine DesiGNep ror LAppine TEstTs 

It is well-known that tur- 
pentine can be used to advantage whet drilling hard steel. 
the drill to “take hold” of the steel better. 
Whether it has a similar effect when hardened steel is cut 


tine have been recommended. 
It causes 


by an abrasive is a question. 

Abrasive materials are usually emery, alundum, cor 
undum, carborundum, or others of a similar kind, but 
sold under various trade names, as Crystolon, Axolite, 
Carbondite, ete. 
glass, oilstone powder and ground pumice stone find 
limited application for certain kinds of work. 


Diamond dust is also used and ground 


OnsEcT OF THE TEST 
BJECT OF THI ESTS 


In the selection of the abrasive, both as to kind and 
size of grain, the metal of which the lap is made, the 
lubricant and pressure to be used, there is wide range of 
possible combinations. 
to secure, if possible, reliable data on the following points: 


The object of the experiments was 
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4. The relative efficiencies of the different abrasives. 

b. The relative efficiencies of different lubricants. 

c. The rate of cutting with laps made of cast iron, 
soft steel, and copper. 

d. The wear of the laps, compared one with the other 
and with the amount of steel ground off with each. 

e. The effect of pressure on the rate of cutting. 

f. The rate of cutting by the wet and the dry methods. 

The problem was more difficult than appeared at first, 
and it was only after three months of experimental work, 
the machine having been completed, that the results ob- 
tained were considered of sufficient accuracy to warrant 
going ahead with the work. 

The usual method was followed of keeping all variables 
constant except one, and having determined the effect 
of that one, to proceed to the next. It developed, however, 
that some of the variables affecting the results were not 
entirely within control. Thus, for instance, the size of 
the grains of abrasives is one of the factors affecting 
the rate of cutting. By the nature of the process the size 
of the grains is continually changing, being ground down 
to smaller sizes. This change in size depends on the pres- 
sure and to some extent on the lubricant and the material 
of the lap surface. Hence, the rate of change is itself 
a variable. 

Again, when using volatile liquids, like gasoline, tur- 
pentine and alcohol, fresh additions had to be made to the 
plate to make up the loss from evaporation. At first 
the liquid was supplied to the plate through the medium 
of sight-feed oil cups. This was impracticable, because 
at different stages of a test run, which required about an 
hour and fifteen minutes to complete, the liquid was re- 
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quired at a different rate. Also a different rate was re- 
quired for different pressures, and it was impossible so 
to regulate the feed as to keep a constant degree of satura- 
tion on the lapping plate. It was found more satisfactory 


to supply the lubricant by hand from an ordinary oil can, 
watching closely and adding the lubricant as needed. 
This, of course, introduced a personal factor. 
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Another disturbing element was the pressure of the at- 
mosphere on the test specimen. It is not believed that 
this was in any way serious, but there were occasions 
when the rate of cutting appeared erratic and variations 
in pressure seemed to offer the only reasonable explana- 
tion. Anyone who has rubbed two smooth surfaces to- 
gether, with a liquid between them, will have experienced 
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the effect of atmospheric pressure. At times the sur- 
faces will seem forced together more strongly than at 
others. This occurs when the air is wholly or partially 
excluded from between them. Further, this action is 
irregular, which means that it is impossible to maintain 
absolutely uniform pressure between the surfaces. The 
effect is more marked with large surfaces. During the 
experimental work, test specimens of 1- 
in. diameter were tried, but the results 
with these were not so uniform and con- 
sistent as with smaller sizes. The size 
finally adopted was 5-in. diameter, 
giving an area of 0.306 square inch. 

The latter seemed to have a consid- 
erable influence on the rate of cutting. 
After a run with a pressure of 5 lb. 
per sq.in. on the specimen, irrespective 
of which lubricant was used, the plate 
would show a natural color and possess 
a uniform velvety surface. With the 
higher pressures, however, the plate 
often took on a more or less glazed ap- 
pearance. In fact, it seemed as if the 
abrasive worked into the surface dur- 
ing a run with low pressure, would 
be smoothed down and form a kind of 
scale or false surface when the higher 
pressures were used. This was more 
in evidence with some lubricants than 
with others. To illustrate more clearly, 
the copper plate after a run with 
lard oil would be of a bright copper 
color, showing no evidence of discolora- 
tion. With kerosene, when the higher pressures were used, 
the plate became darker in color, showing that some of 
the abrasive had been worked into its surface. The plate 
also had a more glazed appearance. This, of course, 
changed somewhat the nature of the surface. 

These things are mentioned to show more clearly the 
nature of the problem and to account for small variations 
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in the results. Thorough precaution was taken to reduce 
all uncertain factors to the lowest possible limit and con- 
fidence is felt that the results are well within the limits 
of practical accuracy. 


Description OF TESTING MACHINE 

The machine which was designed and used for these 
tests is shown in Figs. 1 and 2. The horizontal shaft B, 
driven by motor A, transmits motion through spiral gears 
to two vertical shafts C and D. Shaft C carries the lap- 
ping plate at its upper end and shaft D the slotted crank 
disk #, by means of which and the connecting rod F 
the :pecimen holder H is made to reciprocate between the 
center and outer edge of the lapping plate. The mo- 
tions of the lapping plate and specimen holder cause the 
latter and its specimen to follow a path relative to the 
plate like that shown in Fig. 3, which is from a figure 
actually drawn on the machine. Originally, the plate 
made about 3 revolutions to 1 of the crank disk, but this 
was changed to about 1.8 to 1, which gave better results. 

As at first constructed, the machine was autographic, 
but too many uncertainties were introduced by the fric- 
tion of the pencil and other conditions, and this feature 
was finally abandoned. 


The specimen holder is shown in section in Fig. 4. The 


specimen is held in the hardened-steel bushing O in the 
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also a smooth working fit in the tube. This plug has a 
conical seat at each end in which bear the tapered ends 
of the screw S and the pin J. The object of this construc- 
tion is to allow a slight lateral movement of the specimen 
without disturbing the alignment or in any way increasing 
the friction of the moving parts in the vertical tube. A 
perfectly free vertical motion is thus obtained whereby 


Test No. 92 Date 3-12-13 Observer - Knight 
Abrasive - Emery - Grade-150 - Lubricant M. Oil Pressure 15 Ibs. 
‘ Weight Be- 

Reading of Reading of ginning of Weight End Weight 
Counter Counter Revolutions Run of Run Ground Off 
21,000 21,500 500 19,330 19,240 90 

22,000 500 19, 186 i | 
23,000 1000 19,139 47 
24,000 1000 19,110 29 
25,000 1000 19,090 20 
19,330 90 
19,090 144 
240 191 
220 
240 

Fic. 10. BLANK Usep 1n Recorpinea Tests 


the weights can follow up the wear of the specimen with 
practically no friction. 

The bushing O, which carries the specimen, is counter- 
bored in order that any side thrust may be brought as 
near the lower surface of the specimen as possible. In 
order to move the specimen from under the tube for exam- 
is loosened, thus 


the stud M. 


ination or removal, the knurled nut V 
permitting the arm JL to be turned about 
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ing PI “FIGT \w a4 
Lapping Plate FIG4 < 1) 
Fies. 4 to 9. Derarts or Devices Usep in Tests 
Fig. 4—Section through specimen holder. Fig. 5—Section through lapping plate. Fig. 6—Details of distributor. Fig. 7 
Distributor shoe. Fig. 8—Test specimen, form rejected. Fig. 9—Test 


end of the lever L, which receives its motion through 
the connecting-rod F to which it is attached by the studs 
Mand N. The specimen is held against the lapping plate 
by the pressure of the weights shown in the figure, which 
is transmitted to the specimen through the yoke £, screw 
S and pin J. These parts are supported by a tube A 
held by the split block B which in turn is clamped to the 
connecting-rod F. 

The nut D, through which passes the screw S, is of tool 
steel, hardened, ground and lapped to a smooth working 
fit in the tube. At K is a hardened-steel plug, which is 


It was the original intention to have the specimen 
carried directly in the vertical tube, but after some ex- 
perience with this and several other forms, they were dis- 
carded. The present holder was developed as a result of 
experience gained during the preliminary stages of the 
work. 

THe Lappine PLATE 

The lapping plate is shown in section in Fig. 5. The 
lap surface is at A. A gray-iron plate, cast originally 4% 
in. thick and finished down to 3% in. thick, is held to the 
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lower plate B by means of screws. The outer rim C is 
also fastened by screws and is removable. 

At first it was attempted to use a plate cast in one 
piece, but it was found that it was more porous near the 
center than at the edge, and further, that it was imprac- 
ticable to face the plate in a lathe without leaving pit 
marks in the surface. Obviously, these conditions would 
produce unsatisfactory results and it was therefore de- 
cided to use a removable upper plate of uniform thickness 
which would be practically uniform in texture and could 
be readily finished to a true surface, clear to the edge, 
by grinding. 

Five plates were cast from the same heat, so if one or 
more developed defects or was worn out, another of the 
same metal could be substituted. The plates were of a 
good grade of foundry iron, but no attempt was made to 
get a special mixture. 

The copper and steel laps were built up the same way. 
Each consisted of a cast-iron backing plate faced with 
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the charge pass under the wiper to give an even and uni- 
form distribution. At other times the wiper would ap- 
parently adhere tightly to the plate, wiping it nearly clean 
and bunching the charge in the center. Notches were 
cut in the underside of the strip of wood, through which a 
portion of the charge could always flow. This helped 
very materially, but the distribution was further improved 
by giving motion to the wiper. This was effected through 
the medium of an eccentric R placed on the shaft D. To 
prevent an accumulation of part of the charge around the 
inner surface of the outer ring, a small auxiliary wiper 
was placed as shown at Q. Details of the notched piece 
of wood are shown in Fig. 7. 
TEsT SPECIMENS 

The test specimens were of hardened tool steel. It was 

first attempted to use a hollow specimen of the form 


shown in Fig. 8, to secure uniformity in hardening and 
to reduce the tendency to rock while being moved over the 
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its proper material. The copper plate was made of plate 
copper 4 in. thick. Since this was too thin to be tapped 
into, it was secured to the cast plate by means of solder. 
The steel plate was made of firebox steel 14 in. thick’and 
secured in the same manner as the copper plate. Like 
the cast-iron plate, the surfaces of these were finished 
by grinding. 
THE DistTRiBuTOR 


The distributor, or wiper, is an important feature of 
the machine. Referring again to Fig. 2, this will be seen 
at 7, and is shown more in detail in Fig. 6. 

It was essential that there be a uniform distribution 
of the charge of abrasive over the entire surface of the 
Centrifugal force was depended upon to work 
A wiper, 


plate. 
the charge from the center of the plate outward. 
consisting of a strip of wood resting on the plate and in- 
clined at an angle of 15 deg. to a radial line from the cen- 
ter, was counted on to shear the charge back toward the 
At times this worked finely, letting enough of 


center. 














lap surface. After many trials, this form was given up. 
It seemed absolutely impossible to duplicate runs with 
any degree of certainty. The cause of this is not exactly 
clear, but it may be due to the fact that the surface in 
contact with the plate, being perfectly flat and the edges 
perfectly square and sharp, would allow the specimen 
to shear the abrasive ahead of it instead of riding over it. 

The specimens finally used, as shown in Fig. 9, were 
made of 5g-in. drill rod. Fifty-five pieces % in. long 
were cut from the same bar and numbered consecutively. 
They were hardened by heating in the muffle of a gas fur- 
nace, the temperature of which was regulated by a pyrome- 
ter, and quenching in clear water to which salt had been 
added to the amount of 3 Ib. to the gallon. 

ScoPpE AND CONDITIONS OF THE TESTS 

It was not the intention to try out all the different 
abrasives on the market. Three were selected as being 
representative: Naxos Emery, obtained from the Safety 
Emery Wheel Co., Springfield, Ohio; Carborundum, di- 
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rect from the Carborundum Co., Niagara Falls; and 
Alundum, from the Norton Co., Worcester, Mass. 

All the tests were carried out with abrasive No. 150. 
Each was tried with seven different lubricants, five differ- 
ent pressures and three different laps. The lubricants 
were lard oil, machine oil, kerosene, gasoline, turpentine, 
alcohol and soda water. 

Starting a series of tests, say with emery as the abrasive 
and with cast-iron lap, the first test was made with lard 
oil and with a pressure of 5 lb. per sq.in. on the speci- 
men. The pressure was then increased to 10 lb. per sq.in., 
other conditions remaining the same, and another run 


lard Oil 
Alcohol 


Machine Oil 
Turpentine 
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DETAILS OF THE TESTS 
The quantity of abrasive used for each test was as 
follows: 3 grams of emery; 2.46 grams of alundum; 
2.40 grams of carborundum. 
This was considered to give a fairer test than 


These weights gave equal 
volumes. 
if equal weights had been taken, because it gave equal den 
sity or the same number of grains of the abrasive per 
square inch of plate surface. The charge was weighed 
for each test. 

When making tests with lard and machine oils, 7 c.c. 
This was applied at the beginning of the 
With the light and 


were used. 
test and no further additions made, 


___ Kerosene 
__.5o0da Water 
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Figs. 18-20—Comparison of different iubricants on cast-iron lap 
‘i Comparison of different lubricants on copper lap 


lap. Figs. 24-26 
made. 
25 lb., giving a group of five runs with lard oil. 

Machine oil was then substituted for lard oil and a 
like group of tests made, after which tests were made 
with the other lubricants in the same way. This gave 
for cast-iron-emery a series of 35 tests. 

Carborundum was next substituted for emery and the 
same number of tests repeated. This was followed by a 
like series with alundum, making the total number of 
tests with the cast-iron lap 105. 

The cast-iron lap was then replaced by one of steel and 
This was followed by a 
Therefore, for making 


The pressures were then increased to 15, 20, and 


a second series of 105 tests run. 
like series with the copper lap. 
comparisons of the action of the three abrasives and also 
for the three lap materials, cast iron, copper and steel, 
we have 105 tests of each. 





Various LUBRICANTS ON 





200 


itn 
200 3500 


3000 


annd 


2500 


2 
volutions Revolutions 


DIFFERENT LAPs 


Figs. 21-23—Comparison of different lubricants on steel 


volatile liquids 7 c.c. was too much to start with, as the 
specimen would get down to the lap surface and shear 
the abrasive ahead of it. With these liquids the test was 
started with 3 c.c. and then additions made from time 
to time to make up the Be- 
fore starting a run the charge of abrasive and lubricant 


loss from evaporation. 
was distributed with the fingers as uniformly as possible 
over the surface of the lap. 

A test was continued until the 
the specimen over the plate had made 4000 revolutions. 
At the end of 500 revolutions, the specimen was removed, 
This was repeated 


crank which moved 


cleaned with gasoline, and weighed. 
at the end of the next 500, and then for each 1000 until 
the 4000 revolutions were completed. 

The log of a single test is shown in Fig. 10, while Figs. 
11 to 17, inclusive, show the plotted results of the indi- 
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vidual tests of the cast-iron-emery series. As plotted, 
the ordinates represent the amount in milligrams ground 
from the specimen, abscissas the number of revolutions 
of the crank which swept the specimen over the plate. 

The individual tests of this series are shown plotted, 
not because they are better or worse than the others, but 
to show at a glance the general form of individual curves, 
how the shape varied with the pressure, and the degree 
of consistency in the various tests. 

A summary of all the results is given in Table 1. 


















Ma- Tur- 

chine Lard Kero- Gaso- pen- Alco- Soda 
Oil Oil sene line tine hol Water Total 
Cast- Emery 1,320 1,673 3,324 3,955 2,336 2,392 3,105 18,105 
Iron’ Alundum 1,849 2,313 3,687 4,291 3,230 3,251 3,112 21,733 
Lap | Carborundum.. 2,825 3,340 4,230 4,520 4,458 4,427 3,873 27,673 
Total 5,994 7,326 11,241 12,766 10,024 10,070 10,090 67,511 
Steel Emery 1,744 2,460 2,720 3,034 2,560 2,608 2,839 17,965 
Lap Alundum 1,800 2,537 3,622 3.627 3,400 3,388 3,338 21,712 
Carborundum.. 4,199 4,649 3,805 3,980 3,983 3,527 4,045 28,188 
Total 7,743 9,646 10,147 10,641 9,943 9,523 10,222 67,865 
Cop- Emery 3,250 3,454 3,756 3,813 3,598 3,961 3,780 25,612 
Lap; Alundum 3,971 4,065 3,763 3,960 4,171 4,097 4,472 28,499 
Carborundum 4,148 4,540 3,692 3,724 4,251 4,081 4,210 28,646 
Total 11,369 12,059 11,211 11,497 12,020 12,139 12,462 82,757 

Grand total for 

each lubricant. 25,106 29,031 32,599 34,904 31,987 31,732 32,774 

TABLE 1. AMOUNTS GROUND FROM SPECIMENS WITH PRESSURES 


OF 5, 10, 15, 20, AND 25 LB. PER SQ. IN. 


CoMPARISON OF RESULTS 

In considering the general results, the various factors 
are so interrelated that a discussion of one naturally be- 
comes involved with all the others, hence more or less 
repetition is unavoidable. Obviously, it is impracticable to 
compare each individual result with every other result. 
The plan has therefore been adopted of combining the 
five curves of the different pressures into one. This is 
called the master curve for that particular combination 
and is effected by simply summing up the values of the 
ordinates for different points on the curves and using 
these values in plotting the master curve. If these values 
were divided by five, the result would be an average curve 
of the five pressures. The curves as they stand, without 
such division, are practically the same thing. 

This method is not strictly correct, because it assumes the 
curves to be of the same form and that the rate of cut- 
ting is proportional to the pressure. This latter is very 
nearly true, but the shape of the curves changes somewhat 
with the pressure. In general, the curve starts off concave 
upward and at some point in the run changes to convex. 
This change takes place at different distances from the 
origin. It is farther out for the light pressures and ap- 
proaches the origin as the pressure is increased. This 
condition is clearly indicated in the set of curves for gaso- 
line, Fig. 14. Since, however, a!l results are combined 
in the same way, it is thought that this method forms a 
fair basis of comparison. It must be understood then that 
ach of the comparative curves for the different lubri- 
cants, abrasives and lap materials is the combined curve 
of five separate runs. 

Lubricants—The action of the different lubricants pre- 
sents an interesting study. The same lubricant acts dif- 
ferently with the different abrasives and again differently 
with different laps. It might be surmised that the main 
difference would be due to changes in viscosity or to the 
lubricating properties of the various lubricants. There 


is no doubt that these are important factors, but it is 


~ 


equally certain that they are not the only ones. 
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Taking the results of the emery-cast-iron series of 
tests alone, as shown plotted in Fig. 18, it would seem 
that the change in the viscosity and lubricating properties 
would offer a reasonable and fairly complete explanation 
of the difference in their behavior. 

Gasoline, which is lowest in these respects, has the 
highest rate of cutting. It will be noted, too, that its 
rate of cutting is well maintained, being nearly as high at 
the end of 4000 revolutions as at the beginning. Next 
is kerosene, the rate of cutting of which is high, but which 
shows slightly more of a decreasing rate as the end of the 
run is approached. Soda water is below that of kerosene, 
but maintains its rate of cutting more nearly like gasoline. 
Alcohol and turpentine have about the same rate of cut- 
ting at the start as soda water, but decrease more rapidly 
as the run proceeds. Both these liquids have peculiarities 
which will be considered further while discussing indi- 
vidual lubricants. 

The rate of cutting for both lard and machine oil drops 
off very rapidly. At the end of a run, that for machine 
oil is about 166 per 1000 revolutions, while that for 
gasoline is about 850, these two standing at the extremes 
of the range. 

What appears to happen is this: As the grinding pro- 
ceeds the emery is constantly reduced to a finer powder 
and the charge is being contaminated with material 
ground from the specimen and the lap surface. With a 
lubricant like gasoline there is no muck formed, the 
charge remains comparatively clean and the thickness of 
the film of gasoline is so little that the specimen may 











Emery Alundum Carborundum 
Highest Gasoline. . 3955 Gasoline.... 4291 Gasoline.... 4520 
Lowest... Machine oil. . 1320 Machine oil. .... 1849 Machine oil... . .2825 
Difference. 2635 2442 1695 
TABLE2. HIGH AND LOW VALUES FROM THE CAST-IRON LAP 


follow up the reduction in size of grain of abrasive, and 
hence, a nearly uniform rate of cutting is maintained. 

On the other hand, with the heavy oils, as the grinding 
proceeds the charge becomes muck-like, the lubricant is 
thickened and the specimen rides on the thickened oil 
film. When the grains have been reduced in size to a 
little less than the thickness of the oil film, the cutting 
action almost ceases. 

Passing, however, to the alundum-cast-iron series, a 
comparison of the lubricants of which is shown in Fig. 
19, there is not so much difference in their rate of cut- 
ting as with emery. Lard oil and machine oil are in the 
same relative position to each other and to the other lubri- 
cants, but they have approached more nearly to the others 
in rate of cutting. Reference to Fig. 20 will show that 
the difference further disappears when carborundum is 
used as the abrasive material. Table 2 is presented to 
further emphasize this. Of the seven lubricants used, 
this table shows the ones which gave the highest and the 
lowest values when used with the cast-iron lap and differ- 
ent abrasives. 

The curves for the steel lap and the copper lap are 
shown in Figs. 21 to 26. An examination of these will 
reveal a further closing-in of the curves, or, in other words, 


a nearer approach to each other in rate of cutting. Lard 
oil and machine oil take on higher values. These two 


oils, with emery on the cast-iron lap, give lower values 
than any of the other lubricants, while the same two, with 
carborundum on the steel lap, give higher values than 
any other of the lubricants. It seems evident, therefore, 
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that factors other than viscosity and lubricating proper- 
ties play an important part in the rate of cutting. 

As a possible explanation, it is suggested that the lub- 
ricant, together with the material ground from the speci- 
men and the lap surface, forms kind of a matrix, or 
bonding material, for the abrasive, and that the rate of 
cutting is largely dependent on the nature of this matrix. 
Evidently, there will be a different matrix formed with 
each different combination of lap, abrasive and lubricant. 

It is probable, too, that there is some property of the 
lubricants which enables some to cause a sharper or 
cleaner cutting action than others. We know that for 
thread cutting and many other machine-tool operations, 
a cutting tool used with lard oil takes a cleaner cut and 
leaves a smoother surface than when used with machine 
oil. There is evidence that some such property is present 
and exerts an influence on the results obtained with the 
different lubricants. 

INDIVIDUAL LUBRICANTS 

Lard and Machine Oil—On account of their differences 
and yet of their similarity of action, lard and machine oil 
will be considered together. It is to be observed: 

a. That in tests under all conditions, their curves are 
of the same form and follow each other closely. 

b. That lard oil without exception gives the higher 
rate of cutting. 

c. That in general the initial rate of cutting is higher 
than with the lighter lubricants, but falls off more rapidly 
as the run proceeds. 

d. That both the highest and lowest results of the 
whole number of tests were obtained with these two lubri- 
cants. The lowest with machine oil, emery-cast-iron, 
with lard oil a little above it; the highest with lard oil, 
carborundum-steel, with machine oil a little below it. 
That is, while they have maintained the same relative po- 
sition to-each other, both have advanced until, with the 
steel lap and carborundum, they lead all other lubricants 
in rate of cutting. Compare the curve, Fig. 18, with 
those of Fig. 23. 

Table 3 shows this progressive increase in the values 
obtained with the different combinations. 


Machine Oil Lard Oil 

Emery 1320 Emery 1673 

Cast-iron Lap { Alundum 1849 Cast-iron Lap © Alundum 2313 
| Carborundum 2825 Carborundum. . . 3340 

Emery 1744 Emery 2460 

Steel Lap. Alundum 1800 Steel Lap Alundum 2557 
Carborundum. 4199 Carborundum. . . 4649 

Emery 3250 Emery... 3459 

Copper Lap Alundum 3997 Copper Lap Alundum 4065 
Carborundum 4148 Carborundum. . . 4540 


rABLE 3. AMOUNT GROUND FROM SPECIMEN WITH MACHINE 

AND LARD OIL FOR DIFFERENT COMBINATIONS OF LAP AND 

ABRASIVE 

Gasoline and Kerosene—On the cast-iron lap gasoline 
shows the highest results of any of the lubricants tested. 
Tak- 
ing into account all three abrasives, its relative value on 
the different laps is as follows: Cast iron, 127; copper, 
115; steel, 106. Contrasting these results with those 
obtained with lard oil and machine oil, we find that with 
them there is an increase in the rate of cutting with the 
steel and the copper lap, whereas with gasoline there is a 


It is not so good on copper and still less so on steel. 


decrease. 

Kerosene shows more nearly the characteristics of gaso- 
line than of the heavier oils. Like gasoline, it gives 
the best results on cast iron and the poorest on steel. It 
does not work so well with carborundum on the copper 
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lap. While the result with this combination is not so 
low as some others, it is low for carborundum, because, 
in general, this gave higher results than the other abra- 
sives. In fact, for the entire series of 315 tests, there 
were but two instances in which the values obtained for 
carborundum were not higher than those with emery, 
and these two were with gasoline and kerosene on the 
copper lap. Mention has already been made of the dis- 
coloration of the copper plate when these liquids were 
used. It seems as if some of the abrasive was worked into 
the surface and then smoothed down, giving, instead of a 
clean copper surface, one more or less hard and glazed. 
This was more in evidence with the higher pressures and 
no doubt caused a falling off in the rate of cutting. How- 
ever, just why the effect should be more pronounced with 
carborundum than with the other abrasives is not clear. 

Turpentine and Alcohol 


that turpentine possesses any advantage 


There is no evidence to show 
over the other 
lubricants. On any lap it does good work with carborun- 
dum. With emery it does fair work on the copper lap, but 
with emery on the cast-iron and steel lap it is distinctly 
inferior. 

When used on cast iron or steel with emery, the charge 
soon becomes pasty or muck-like. The resultant residue 
is very dark, almost black, and at the end of a run seems 
fine and smooth with very little of its gritty nature left. 
As a considerable portion of turpentine evaporated dur- 
ing the course of a run, and the loss was made up by fresh 
additions, it was at first thought that the thickening of 
the charge was due to a gummy residue being left by 
such evaporation. However, with carborundum the charge 
showed no such thickening, the residue being more like 
that with This accounts for the 


better showing turpentine makes when used with car- 


formed machine oil. 
borundum. 

Alcohol in some ways acts very much like turpentine. 
It also gives the lowest results with emery on the cast 
Like turpentine, the residue at the 
But the 
stead of being black and pasty, is ola deep reddish brown 


iron and steel laps. 
end of a run is fine and smooth. residue, in 
color and inclined to be foamy or spongy. 

Alcohol and turpentine were the only two lubricants 
that gave any evidence of having a solvent or chemical 
action on the abrasive, and these with emery only. Since, 
however, neither showed any particular merit for this 
work over other lubricants, it was thought useless to pur 
sue that phase of the subject any further. 

Soda Water—Soda water gives reasonably good results 
Refer- 
ring again to the comparison curves for the lubricants, 
Figs. 18 to 26, it will be seen that it maintains a fairly 


with almost any combination of lap and abrasive. 


constant position intermediate between the other lubri 
cants. While it is seldom the best, it is never the worst. 
It does its best work on the copper lap and its poorest on 
steel, although there is not much difference between its 
work on cast steel. On the cast-iron lap 
it does better work than machine oil or lard oil, but not so 


iron and on 
good as gasoline or kerosene. There Was one instance 
that with alundum on the copper lap—in 
water gave the highest results of any of the lubricants 


soda 


which 
used with that particular combination. It is not a nice 
liquid to work with. The residue is muck-like and sticky. 
When dry it forms a hard, crusty substance. While un 
desirable from this standpoint, as far as results go and 
first cost it ranks ahead of turpentine and alcohol. 
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Keeping Appointments With 
Salesmen 


By Joun R. GopFREY 


I’m almost ready to believe the millennium is com- 
ing, after all. Here I’ve been preaching about a square 
deal for the traveling salesman in the matter of not 
wasting his time unnecessarily and being called seven 
kinds of an idiot by my lovi ig friends, and now comes 
along a case where a well-known firm back up the man 
by demanding good treatment from customers. It seems 
too good to be true, but here’s the tale. 

Billy West was the local representative of Miller & 
Turner and had covered the district in good shape for 
several years. One of his good customers hired a new 
purchasing agent of the “I’m better than you” variety ; 
one of those poor deluded mortals who haven’t learned, or 
haven’t sense enough to learn, that there are two sides 
to every transaction; one who thinks that he is confer- 
ring an everlasting favor by giving an order and that the 
salesman should bow down and grovel and be duly grate- 
ful for such crumbs as he lets fall. 

Billy West was a salesman by training and profession 
—not a groveler—and here’s what happened. 

The high and mighty P. A. sent for Billy one day, 
made an appointment for 10 a.m. and B. W. was on the 
job at 9:45, sending in his card. The P. A. wasn’t 
quite ready, so B. W. waited for the appointed hour. 
Ten o’clock passed and at 10:30 B. W. again sent in a 
card, thinking of course the P. A. with this tremendous 
(?) load of responsibility had forgotten him. Word 
came back that he’d have to wait. So he did, until 11:15 
—then his card went in again with the message that he’d 
either see Mr. P. A. then or go back to his office, and 
that if Mr. P. A. wanted to see him after this he’d know 
where to come. 

Mr. P. A. was furious of course, to think that a mere 
scum-of-the-earth salesman should dare suggest that he, 
the great P. A., couldn’t keep him waiting as long as he 
chose, whether it ‘was really on account of business or 
discussing the ball game. He would write Miller & 
Turner what an impudent fellow the agent was; not 
that he wanted him fired, but he must be taught to 
know his place. 

But he never wrote that letter—he didn’t get the 
chance. 

Billy West was naturally and properly hot under the 
collar. He wouldn’t have minded if the P. A. had come 
out and said: “I’m mighty sorry, old man, but I’m tied 
up on a matter that has come up since I made that ap- 
pointment; can you make it 2 p.m. today?” or some- 
thing of the sort. Billy wasn’t unreasonable. But to 
be turned down cold with the devilish grin of an office 
boy, the only human factor in the place to whom every- 
thing was a joke, he was sure mad clear through. 

So he wrote his firm all about it. Didn’t embellish it in 
any way except to point out the cost. of the delay to 
them and to show how his time was occasionally wasted 
in this way. 

As I said before, the P. A. meant to write the firm 
about Billy, but he delayed a day or so, and like many 
delays, it was fatal. 

For, just as he was thinking of a few choice, cutting 
remarks to make about Bill West, the president of the 
company brought him a letter from Miller & Turner with 
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the request to explain what in Halifax such a letter meant 
anyhow. Billy got a carbon copy of the letter and here 
it is, cutting out the trimmings. 

Our Mr. West writes us that, after making an appointment 
to suit your own convenience, you kept him waiting for over 
an hour and even then refused to see him. 

We do not know whether purchasing agents value the 
time of our salesmen by their own salaries or not, but we do 
know that every hour of Mr. West’s time which is wasted costs 
us real money, to say nothing of the traveling expenses. This 
is an expense which we do not feel is warranted in any way 
and against which we must protest vigorously. 

We have no false notions as to dignity to uphold, but as 
a purely business proposition we must refuse to allow our 
Mr. West to call on you until such time as you can keep 
appointments so as not to waste his time. 

If the president was mad, the P. A. was madder to 
think of his high and mighty office being subjected to 
But the president’s mad didn’t take the 
same trend. He sized up the P. A. and told him in a 
few forcible and words that he wasn’t the 
whole show, that he was just a sort of special clerk to get 
certain information from agents and others, and that 
above all he must have common decency and honesty in 
dealing with anyone who came into the place. Further- 
more, he must write a letter of apology to Miller & 
Turner and send a copy to Billy West. 

Isn’t that pretty nearly the millennium? 

Perhaps when the P. A. cools down and gets a little 
more sense he’ll see that the only reason his firm buys 
stuff from Billy West or anyone else is because they’d 
rather have the machine he sells than the money they 
pay him. And this being the case, that the question of 
favor is about evenly divided between buyer and seller. 

8 


Removing Locomotive Spring 
Bands 


The removal of the bands from old locomotive springs 
is not easy, unless some special equipment or machine 
Most railroad shops have some machine which 
The one used in 


such a letter. 


sarcastic 


is used. 
has been designed for this purpose. 








MACHINE FoR RemMovinG Spring BANpDs 


the shops of the Chicago, Rock Island & Pacific R.R., 
Silvis, Il., is here shown. 

The spring is stood upright with one end resting on 
one of the steps A or B, according to the length, and 
the other end between the forks C. The valve lever D 
is then pulled, and air is admitted to the cylinder EZ. 
This forces the outer end of the lever F upward and the 
forks down. As the forks descend, the band is forced 
off of the spring, releasing the leaves. 
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Operations and Tools for Machin- 
ing a Unit Cylinder 


EDITORIAL CORRESPONDENC! 





SY NOPSIS—This article gives the sequence of 
operations in making a unit type of automobile 
cylinder. The tools used and the times required 
are also given. Very good times are obtained, as 
the tools are quick acting, most of them being 
pneumatically controlled by air at 90 lb. per sq.in, 
pressure. Holes drilled in the flange in one of 
the earlier operations are utilized locating 
mediums. This enables the production of inter- 
changeable parts, 


as 


screws A and the two straps B. 
cylinders rest on blocks, 
The 


casting 


Th 


four inserted-tooth cutters ( 


to a Alr 


are fed through 


stop. conducted 


lower ends of the 
thus being solidly supported. 


the 


into the cylinders 


through the pipe D removes the chips during the boring 


operation. The time required is 144 minutes, 


Fac ING 


rHE FLANGE 


The next operation, facing 


is performed as indicated in 


’ » 
io » 





The Ferro Machine & Foundry Co., Cleveland, Ohio, 


manufactures a variety of motor cylinders. 


This article 
describes the tools and operations employed in making a 


lathe and a tool fed by the cross-slide A 
flange. The boss is faced 
ing cutter B. 
the 


with the 


headstock C. The travel to the headstock is 


the flange and upper boss, 
The cylinder is 
located and held on an expanding arbor driven by the 
machines the 
inserted-tooth mill- 
This is fastened to a spindle attached to 


ob- 





Fig. 2. Roven-Bortnc THE CYLINDERS 





Kia. 3. Factna FLANGE AND Boss 








Fig. 4. 


Matin Dritu Jie 


cylinder of the unit water-cooled type, one of which is 
shown in Fig. 1. 


The first machining operation is rough-boring, as il- 


lustrated in Fig. 2. The fixture shown takes four cast- 


ings, which are held in V-blocks operated by the two 


are 











Fic. 5. Finisu-Borine tur CyLinver 

tained by means of pneumatic pressure acting on a piston 
in the cylinder D. The piston rod # is fastened to the 
headstox k, and as the air is turned into the cylinder D 


by means of the handle F, the headstock and the cutter 


forced forward, machining the surface of the boss, 
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The cutter advances until the headstock strikes the stop 
G, the correct depth of surface having then been ma- 
chined. 

The facing cutter may be adjusted by means of the 
handwheel //7, the two screws in the head holding the 
spindle in any desired position. The time required is 
1144 minutes. 


DRILLING THE CYLINDER 


The machine shown in Fig. 4 is used for drilling the 
holes in the flange, the water inlet and outlet and the 
The cylinder is located on a plug and 


exhaust parts. 


against pins, being held in position with pneumatic: 
The various drills 


pressure controlled by the handle A. 








Fig. 7. Mritine Back 
OF FLANGES 


Fie. 6. MILtIne THE 
FACES 


are fed through guide bushings by means of the hand- 
wheel, which operates through gearing, as shown. The 
time required for drilling is 45 seconds. 

The next operation is finish-boring, which is performed 
in the fixture shown in Fig. 5. The 
time, are located on dowel pins which fit 
drilled in the previous operation, being raised onto the 


pins by means of the handwheels in front of the fixture. 


castings, four at a 


into holes 





GRINDING THE 
CYLINDER 


Fie. 9. 


Fie. 8. Bortne INLET 
AND ExHaust Parts 


The cutters are then fed into the cylinder and the bores 


machined to size. The time required is 45 seconds. 


MILLING THE FAcEs 

The fixture used for milling the water inlet and the 
intake and exhaust flanges is shown in Fig. 6. The 
castings, three in number, are located by dowel pins, 
being forced onto the fixture base by means of the hand- 
The fixture is located with tongues and held 
The machining is done with a 4-!n. cutter B 


wheels A. 
by bolts. 
and a 5-in. cutter driven by the opposite spindle of the 
machine. ‘The time required for the operation is 11% 
minutes. 

The fixture used when milling the surface back of the 
flanges is illustrated in Figs. 7 and 7-A. The cylinder 
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is placed on a plug and located by a dowel pin which fits 
into one of the holes drilled in the flange. The fixture 
is attached to the machine table and is fed against the 
revolving cutter A. When one surface has been milled, 
the casting is revolved 90 deg., located as before and 
machined on another surface, the operation being re- 
peated for all four surfaces. 

The fixture used for boring the inlet and exhaust 


parts is shown in Fig. 8. The casting is located by 








Fig. 13. MACHINING VALVE- 
Tap Ho.ues 


MACHINING Top 
OF VALVE SEATS 


Fig. 12. 


dowels which fit into holes drilled in the flange, being 
forced and held in position with the knob wheel A. The 
bars which carry the cutters and reamers are piloted 
through the long bushings. The time required for the 
horing is 40 seconds. 

The next operation, grinding the cylinder, is illus- 
The casting is again located by dowels 
which fit into holes in the flange. It is forced into posi- 
tion and held with the strap A. The dust is removed 
through the pipe B by an air jet, and the water used to 
cool the cylinder is admitted into the water jacket through 
The time required to grind the cylinder is 


trated in Fig. 9. 


the pipe C. 
approximately 10 minutes. 
Boring THE VALVE-Cover HOLEs 
When boring the valve-cover holes, the fixture shown 
in Figs. 10 and 10-A is used. The castings, two at a 


time, are placed on dowels which fit into holes ma- 
Air pressure is then turned on 


chined in the flanges. 








Fic. 11. Drinnine AND 
REAMING VALVE- 
Stem Houses 


Fig. 10. MACHINING THE 
VALVE-COVER 
Ho.es 


by means of the handle A, forcing the plugs B through 
bushings in the fixture into holes in the casting. This 
pressure also holds the castings down in the fixture. 
The holes are then bored with the four bars shown, th« 
tools being guided through long bushings in the fixture. 
The time required is 2 minutes. 
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The fixture used when drilling and reaming the valve- 
stem holes is shown in Figs. 11 and 11-A. The castings, 
located by which fit into 
drilled holes in the Air is then turned on by 
means of the handle A, forcing the plug B down. This 
plug is connected to plates with tapered sides C, and as 
these are forced down by the air pressure, the castings 
Plugs are also forced against the up- 


two in number, are dowels 


base. 


are held securely. 
per surfaces of the cylinders to assist in holding them. 











Fig. 15. TAPPING THE 
SmaLut Hoes 


MILLING VALVE-STEM 
GUIDE 


Fig. 14. 


Be ISSES 


The holes for the valve stems are then drilled and reamed, 
the tools being guided through bushings in the jig. 


MACHINING VALVE SEATS 

When machining the valve seats, the fixture shown in 
Figs. 12 and 12-A is used. The casting is located on 
four dowels which fit into holes drilled in the flange A. 
The handle B admits air pressure into the cylinder C. 
This forces the plunger D into the cylinder, thus holding 


—— | 
T = 
t 


By = 
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Fig. 17. CuTTING THE 
ConNECTING-Ropb 
CLEARANCE 


Fig. 16. CouNTERSINKING 
VALVE-GUIDE 
HoLEs 
it securely. The valve seats are machined with the tools 
Ee and F. 
When forming the conical seat for the valve, the end of 
This 


stop has three leaves of different thickness, and as these 


the facing bar comes in contact with the stop @. 


are brought in turn under the bar, the operator is able 
to machine the seat surface accurately, using three cuts 
for the operation. 

The fixture used when counterboring and tapping the 
valve holes is shown in Figs. 13 and 13-A. The cylinder 
is placed on four dowels which fit into drilled holes 
in the flange A. The handle B is then pulled over, oper- 
ating a cam which forces the plug C onto the casting, 
thus holding it down in the jig. The holes are counter- 
bored with the tool D and afterward tapped with the 
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tool F, both tools being driven by the spindle of the ma- 
chine in the usual manner. 

The fixture used when milling the valve-stem guide 
bosses is shown in Figs. 14 and 14-A. The casting is 
located by four dowels which fit into holes drilled in 
the flange. Air pressure on the cylinder A through the 
pipe B forces the plunger C upward. This raises the 
cylinder and holds it in position. The bosses are then 
machined with the cutters shown. 

The fixture used when tapping the small holes in the 
cylinder is illustrated in Fig. 15. The casting is placed 
on a plug and located by dowels which fit into the drilled 
holes in the flange. The cylinder is not fastened in 
the jig, being merely slid onto the locating pins. The 
tap is then fed down, and the machining accomplished. 
The rate of production is 90 per hour. 

The fixture used when countersinking the valve guide 
holes is shown in Figs. 16-and 16-A. The casting rests 
on a pad A and is located by pins which fit into the 
cylinder at the ends B. The tools C are then fed into 
the valve guide holes, countersinking them. The fix- 
ture is held on the table in the correct position to bring 
the holes in alignment with the machining tools. 

The last machining operation is cutting the clearance 
for the connecting-rod. The cylinder is again located 
on dowels which fit into holes in the flange, and is held 
down with the strap and handle A. The bar carrying 
the cutter, as shown in Fig. 17-A, is then fed into the 
cylinder bore, and the desired clearance machined. 


m 
Piercing Holes for Cotters 
By E. A. THomas 


In the C. R. I. R.R. shops at Silvis, Ill, a machine 
made of old air cylinders and a few other pieces is used 
to pierce rectangular cotter holes in bolts of various 


sizes. 
As shown in the accompanying 


illustration, the ver- 














Corrrer-HoLtre PrercIna MACHINE 


tical cylinder is used to clamp the heated bolt, which 
is thrust between the jaws A and B. This cylinder is 
operated by means of the lever C. The bolt is thrust 
straight in from the front, and then the punch D is 
forced through by admitting air to the horizontal cylinder 
controlled by the lever £. A stream of water from the 
hose F keeps the punch cool. 
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Letters from Practical Men 
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Apparatus to Increase Water 
Pressure for Testing 


It was necessary to obtain a pressure of about 200 |b. 
to the square inch to test water-heating coils for strength 
and leaks where the only available source of pressure was 
60 lb. at the hydrant. A contrivance in operation for 
this purpose consisted in an upright ¥,-in. pipe contain- 
ing a piston on which was hung 200 lb. of pig iron. ‘The 
operator pulled this weighted piston to the top of the 
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APPARATUS TO INCREASE WATER PRESSURE 
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pipe, held it there, admitted water to fill the pipe and coil 
to be tested, turned the water off, and let the piston 
down. This worked all right except when there was a 
large leak or when the rope broke that was used to sup- 
port the weights. They would then descend a good deal 
more rapidly than was comfortable. 

The apparatus shown was designed to provide a satis- 
factory substitute at as small an expense as possible. | 
believe that it might be used to advantage for the same 
purposes in other factories. 

It consists of the cylinder B bored to the 
shown and lined with brass pump lining to keep out the 
rust, a double-ended piston made of a piece of cold-rolled 
stock, and two pump cup leathers. It was mounted over 
the old testing tank. 

The coil to be tested is connected to an extension from 
G. The handle F 
the position indicated and admits water to fill the coil. 
As soon as the coil is full the open end is closed, and the 


dimensions 


on the three-way cock A is turned to 


resulting hydrant pressure will act on D and force it to 
The water from in front of C 
When there is no more 
is at the end 
by turning F 


its initial position. passes 
out through the opened cock /. 
flow through J it indicates that the piston 
of its stroke and J is then closed. Then, 
to the position shown in the dotted lines communication 
is cut off from the small end and the hydrant pressure 
With this pressure at 60 Ib., 
read 190 pounds. The length of the stroke was found 
sufficient to take leaks and still hold up the 
pressure long enough to thoroughly inspect the coil. 

After the coil was inspected the cock L was opened 
and allowed the balance of the water in front of D to 
drain into the tank and let the piston come to the end 
of its travel. The coil was then unscrewed and the next 
one put on, L closed, F turned back, J opened, and the 
operation repeated. 

A check valve was placed at H to take the back-pres 
sure off A. The opening at A took of leakage and 
compression. 


is exerted on C. the gage 


care of 


care 


This whole apparatus cost about $10 to make and has 
now operated for two years without any troubles. 
W. E. Irisn. 
Rockford, Ill. 


An Emergency Piston Job 


In the early days of the present active period of the 
gas-engine industry, 


for 


when those prime movers were used 
power purposes, I was 
Cady & Hildreth’s, 


“on the race” 


almost exclusively stationary 
junior member of the partnership of 
running a general jobbing and repair shop 
at Lansing, Mich. 

The original partnership consisted of Curtis T. 
and William W. Hildreth, both 


tified with the industry in lower Mi higan from Civi! War 


Cady 
pioneer foundrymen iden 


times, and when I was taken into the business my iden 


tity in the name was represented, upon the advice of our 
consent of the “schoolmarms,” by an 


attorney and the 


apostrophe and the letter “s,” and although many would 
be highbrows in the community criticized and objected, it 
syntactical correctness was never successfully assailed. 

were not acquainted with the now 


Movement, 


In those days we 


well-known but we were of neces- 


ef tic lene 


em oe. 
Teo ST ew 
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AN EMERGENCY PISTON 


Hustle, for 


sity on intimate terms with another movement, 


it was during the panic succeeding “93. Business was 
scarce in those trying times, and as there were several 
shops among which to divide what little there was, it 


meant a lively scramble, with the best living to the shrewd- 
est hustlers. All the partners worked in the shop in the 
daytime and in addition kept up the books and 
spondence at night to keep down expenses, While it was 


“time and 


corre- 


the usual thing to charge for repair jobs on the 
heard of a 
work was 


material” plan as being fair to all, when we 


competitor’s customer having a job to do, 
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especially dull, we would bid on it a low price in a lump 
sum in order to keep the shop going, especially if we 
thought we saw a short cut for doing the work which 
might not occur to our rivals. 

One such instance I recall in which I was not only 
successful in landing the business, but in making a hand- 
some profit as well; this was repairing what was in those 
days a large gasoline engine used in a spice mill. This 
engine was 12-in. bore by 18-in. stroke and had been 
run without repairs until the piston and cylinder were so 
badly worn as to reduce the compression through “blow- 
ing by,” seriously impairing the power. The remedy of 
course was reboring the cylinder and fitting a new piston 
and rings. As the engine was used for private lighting, 
as well as power, time was an important factor in the bid. 
An oversize piston casting, I was certain, could not be 
secured from the factory in the East in less than a week 
and I was confident that my rivals would figure on making 
a pattern and core box which would take two and perhaps 
three days and be quite expensive. Pondering the mat- 
ter, I remembered a large “hurry-up” core I had once 
seen made in a sheet-iron box, and I hit upon a scheme for 
doing the work, made a low bid, guaranteed the engine to 
be running on the third day after it was turned over 
to us, secured the business and made delivery as agreed. 

The piston was the usual type as shown at A in the ae- 
companying illustration. The rings and pin were removed 
and the piston split longitudinally with a saw in the 
miller, as shown at B. A piece of 14-gage sheet steel 
was rolled to the proper circle in the boiler shop and riv- 
eted to the two halves of the piston, first placing a thick 
sheet of leather L underneath to make machining stock. 
The hardwood dowels D were put in at three points; 
two on one side at the ends and one on the other side near 
the middle. The sheets S was a little more than twice the 
length of the piston in order to balance the core in the 
mold. 

We now had a most excellent combined pattern and core 
box at but small cost for material or labor. To insure a 
clean casting, the end of the core was anchored with a 
chaplet through the head of the piston and the mold 
poured on end with the head down. The job was com- 
pleted on time, with entire satisfaction to all concerned, 
and added not a little to the growing reputation of our 
firm for expediting emergency repairs. The method used 
may be applied to any similar automobile or other gas- 
engine repair job. 


N. E. Hicpreru. 
Lineoln, Neb. 
Improvement im Spindles for 
Grinders 


There are two parts of the spindle of a grinder which 
wear considerably ; these are the bearings and the thread 
on the end of the spindle for screwing the nut against the 
wheel flange. 

Originally we used plain babbitted bearings, but on ac- 
count of the wheels not being perfectly balanced the 
spindles wore out of round rapidly, and owing to their 
being changed frequently, the threads on the end of the 
spindle also wore away quickly. The method of repair 
was to turn down the spindle and rebabbitt, which, of 
course, meant weakening the spindle and rendering the 
machine more susceptible to vibrations, thus making con- 
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ditions worse with each repair. When this was done 
several times, the threads would be worn-out on the end 
of the spindle, making it necessary to put in a new one. 

The illustration shows how we have improved on the 
design by substituting ball bearings for plane bearings 
of babbitt. On the end of the spindle we have also placed 
a sleeve with a square thread on the outside and threaded 
on the inside to suit the end of the spindle. We always 


Right-hand Thread 








Right-hand 
Square Thread 
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IMPROVEMENTS IN SPINDLES FOR GRINDERS 


have a number of these sleeves on hand, and when the 
thread is worn, we unscrew the old sleeve and screw on a 
This increases the life of the spindle and re- 
duces considerably the cost of repairs. Ball bearings out- 
last babbitt bearings, and also save power and oil. It is 
necessary to oil the bearings but once every seven or eight 


new one, 


weeks. 
CHARLES ANTHONY. 
Reading, Penn. 
ca 


Rack for Bar Steel in Frac- 
tional Lengths 
In a tool shop where steel is purchased in full lengths 
and cut up as required there is always a quantity of ir- 
regular stock to be taken care of, and too often this ma- 

















RACK FOR STEEL IN Too. SHop 

terial is spread out over considerable floor space. High- 
priced stock may loose its identity after being thrown 
about for a time and thus find its way into the scrap heap 








July 8, 1915 AMERICAN 


To provide a place for the fractional lengths of bar 
steel in a tool shop and to economize in floor space, the 
rack shown has been designed. ‘Two of these racks are 
made and set up about seven feet apart, making four 
sets of arms under a full-length bar or a pair of supports 
under any piece over three feet long. They are made 
strong enough to support any load that is likely to be 
placed on them and are heavier than is necessary to sup- 
port the average load. While it is possible to vary this 
construction and use it for a stock rack, it is not recom 
mended for such use. 

Joun D. Rigas. 


Kankakee, Ill. 


Grinding Small Piston Rings 


One of the principal difficulties in grinding spring pis- 
ton rings for automobile and other motors is that when 
the ring is slotted and ready for clamping in the grinder 
chuck, it is so distorted in being compressed that it does 
not properly fit the cylinder bore after grinding. This 
is not surprising, as the ring is not uniformly pressed 
to the diameter necessary for 
slotting the come 
together during the chucking 
It is usually pressed 


ends to 


process, 
on two points diametrically 
opposite and at right-angles 
to the slot, the result being an 
oval before grinding. 
Then, after the grinding op 
eration, when the ring is free 
to expand and fit the cylinder 


ring 


bore, it does not bear uni- 
formly around the circum 
ference, 


A way to avoid this objec 
tion in compressing the ring 
for grinding is shown in the 
illustration. A steel wire or 
band A is placed around the 
ends secured 


ring with the 


to a hand-operated device B. 





GRINDING SMALL Piston 

Rinas Vith ordinary care, the ring 
may then be compressed unt 
formly until the slot ends are face to face. Thus, after 


grinding, the ring will.then tend to expand uniformly 


all around, thereby fitting the circumference of the 
cvlinder. 
GEORGE FE. MARTIN, 
Franklin, Penn. 


Enlarging a Shaft to Obtain a 
Forced Fit 

Sawmill machinery tends toward extreme simplicity, 
and it has not developed men of high mechanical attain 
ments. The output per man per hour of the single up- 
right sash-saw of 80 years ago is not beaten today in a 
veneral sense and doubtless never will be, yet the business 
has developed a lot of emergency men whose resource- 
fulness has been marvelous considering the means at 
hand. 

Many of your old readers of the 


Prescott’s shop in Marinette, Wis., 


early 80’s remember 
and its proprietor 
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a tiptop mechanic and one of God’s noblemen. The 
shop was in the center of Lumberdom at that time, and 
Many of 
them are managers, owners and superintendents today 
and tell of long journeys they made with the repair kit. 
I was at that time one of these men, and one job in par 
ticular comes to my mind as I write. 

I had been at Pequaning, on Lake Superior, and on 
leaving, got a wire to return via Cedar River and remedy) 
Upon arrival I found that the erank 


its crew was noted for their “all roundness.” 


their trouble there. 
on a 40-saw gang had become loose and that they had 
tried to rectify this by two well-fitted keys which, after 

short run, had again become loose. On close examina 
tion | found the fit had been a shrink, but the allowance 
had been made the wrong way and it was about '/,,, in. 
loose. ] closely examined the keys their man had fitted 
and they were a good job; bearing all the way on four 


sides, 


Living Up vo a Reputation 


I told the manager that nothing but a press fit would 


answer the conditions, which would require a new shaft 


10 in. in diameter 14 ft. long and a shutdown of two 
» Key + 
af | =A 4, Ww OD 
Jf ¢ {aaa ser? 
7% Pe ” 
\ 
i= @) Showing furrow 
os | od bet, 
Ney & a 
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ENLARGING A SHAFT TO ORTAIN A Forced Fr 


weeks at least. This developed a case of emotional in 
sanity on his part, and he put it up to me in this way 
“You are not living up to the prestige of Prescott’s men 
this shut 


navigation with our 


case: two week’s 


if you can’t help us out in 


lown will ruin us: will be closed 


contracts unfilled.” 

| thought of various expedients in the line of “put 
ting-on tools” and suggested two more keys, making four 
in all, to which all 


he worked out by hand, so we put the blacksmith making 


hands agreed. ‘The keyseats had to 


chisels and broaches and I went to supper, when the 
thought came to me, why not use more-and smaller keys ? 
So we searched the town for knitting needles, but there 
were none to be found. We took 1l4-gage gang saws and 


square in section and the depth of 
the crank, in Then | 
l4-gave thick on the pom and, beginning 134 in. 


cut strips nearly 


length. had some chisels made 


from 
one keyseat, drove a lot of furrows in the shaft fit. These 
these 
ham 


n. deep, and into 
With flat-faced 


mers we turned the edves of these furrows back over the 


furrows were from ,% to %& 


we drove the strips of saw blade. 


saw blades until they were entirely inclosed, leaving 
but a line mark on top. None were put between the 
keys, however. When done the job had the appearance 


of a genuine washboard finish. 
Then the blacksmith 
iron for a 


shrink band of Y-in. 


filed down the proje 


made a 


gage, and we 


square 
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tions until they were about 34 in. wide and what we 
thought would be a press fit in the crank. We had a pair 
of 21% screws, and with 15 men on the lever we pressed 


the crank on and drove the keys home. Then we started 


the mill and found our work was all right, with no heat- 
ing or working loose. This shaft ran 250 r.p.m. for 


13 years, and the job still held. The time of doing the 
work was 60 continuous hours from start to finish. I 
am pleased to say the manager, being a mechanic him- 
self, appreciated my work. I have used this method 
several times since and always with good results. No 
doubt, others have used this expedient before, but I have 
never seen it in print. 
P. L. Abas. 
Payson, Utah. 
* 
Designing to Reduce Manu- 
facturing Cost 

The desire of the designer is to finish a job as soon 
as possible, and very often that desire is encouraged from 
Sometimes the expression of that desire from 


every side. 
The usual items to be short- 


others amounts to crowding. 


| “| | 
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Figs. 1 To 3. CAsEs OF REDESIGN OF SUPPORTS 


ened are consideration of shop labor and material cost, 


and simplification of mechanisms. Lettering and details 


that can be noted with a soft pencil and passed to the de- 
tailer may also be allowed to take up considerable time 
if not watched. 

The quickest but most expensive way to design is to 
leave the mechanisms as soon as they are clear, make 
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dead sure of having enough material to take care of all 
unknown quantities rather than risk a waste of time in 
research work that may prove to be fruitless, and neglect 
to consider unnecessary or difficult machined surfaces o1 
parts, unnecessarily close working limits, and the effect of 
these on the cost and sales departments. 

A list in the drafting room, showing how much a pound 
of material, a square inch of machined surface, and 10 
min. of shop labor and its proportion of overhead ex- 
pense per machine are worth, even if not in view at alli 
times, ought to be a useful gage to the chief draftsman 
and designer. 

A very natural train of thoughts is this: “It is only 
a cent! If we make 100 parts per year, that makes $1. 
Well! what’s a dollar?” But if we are to use this part 
for 10 years, that makes $10, which will pay for a few 
hours’ investigating at the start. 

The points most commonly overlooked are probably 
these: We need only one fifth as much cross-section of 
cast iron in compression as in tension for an equal load ; 
vanadium steel springs are more dependable than those 
of the old kind, of spring steel, and can be used where 
other springs cannot be trusted ; in most cases springs can 
he bought that will do the same work as weights, for only 
a fraction of the cost of the latter. 

I have seen a number of designs that were merely 
copied from something else without considering whether 
the original was right or best for the new purpose. 

[ have seen cases where a few pounds of material and 
a few hours of labor wasted on each machine have caused 
the loss of a fortune in 10 years. 

Figs. 1, 2 and 3 show some cases that were corrected 
with a good saving, and include some of the most-used 
principles in the design of sections of frames and other 
parts. In Figs. 1 and 2 the useless metal on the neutrai 
axis was partly saved and partly placed where it added 
most strength. In Fig. 3 the old part was loaded on the 
wrong side, or rather the wrong side was turned to the 
load. This reversed condition can be noticed in various 
machines in parts such as arms, frames and curved sup- 
ports, and much more metal is required than if the 
parts are designed right. 

E. Estwina. 

Bridgeport, Conn. 


*® 


Expanding a Reamer in Hot 
Water 


Recently, upon reaming a 314-in. hole for a bushing 
for the delivery-cylinder shaft of.a rotary printing press, 
it was found impossible to even drive the bushing into 
place. Owing to the worn condition of the reamer, the 
hole was several thousandths too small. The other ream- 
ers of this size were worn even more than the one used. 

But the press erector had a happy thought which he 
put into execution and saved the fit. He secured a pail 
of hot water, placed the reamer into it for a few minutes, 
then took it out and immediately reamed the hole again. 
The bushing went into place without any difficulty. The 
hole was now slightly larger; the expansion of the reamer 
by heat had brought it up to the correct size without 
much trouble or loss of time. 


GrorcE E. HoumeEs. 


Dover, N. H. 
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Securing Pulleys without 
Distorting the Shaft 


| read with great interest the article by C. Witman on 
page 654, Vol. 42. As the securing of pulleys to spindles 
and shafts has a great fascination for me, | make ex 
periments whenever opportunity offers. 

The jobs which I have especially in mind are spindle: 


of internal grinding machines running from 20,000 to 
60,000 r.p.m. In one instance the pulley was secured 


as shown in Fig. 1. Very 
trouble due to its com 
unustu- 


by a cone-pointed setscrew, 
soon after being secured it gave 
ing loose on the spindle. Screwing the setscrew 
ally tight caused the machine to run hot, and on es- 
amination | found that the spindle sprung from the 
wedging action of the setscrew in the direction shown by 
the arrows. 

I then made a spindle and secured it as illustrated in 
Fig. 2. 
The next step was to make a spindle with increased diam 
secured way as Fig 


This sprung the spindle as shown by the arrows. 


in the same 


eter on the pulley bore, 


| aath+es----- +++ 1! 
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SECURING PULLEYS WirHoUT DISTORTING THE SHAFTS 


2, which somewhat better results, but which cost 
more to make. In all cases the pulley had a true bore 
and was a snug fit on the shaft, the spindles being hard 


Another spindle had a light driving 


gave 


ened and ground. 
fit in the pulley. This gave 
the driving and the true running of the spindle were 
but the forcing of a slender spindle into a 


entire satisfaction as far as 
concerned ; 
parallel bore in a somewhat awkward position requires 
considerable skill. 

Later I gave the bore a taper of | 
Fig. 3. This made the insertion of a spindle a very sim- 
ple job and proved a success. Pulleys and similar ma- 
chines have been secured entirely by a taper of 1 in 20 and 


100, as shown in 


have given every satisfaction. Always bear in mind 
that the greatest end thrust is in the direction of the 
taper. If the thrust is in either direction and the 


spindle is of such construction that a forced fit cannot 
be applied without running the risk of distorting the 
spindle, I would use a light force fit and insert a smail 


The great gain in doing 
balance, 


taper pin, as shown in Fig. 4. 
away with setscrews is that we get simplicity, 

true running and a perfect job. 
H. Frrrz, 

Stockport, England. 
* 
Should New Machines Be 
Marketed im Dull Times? 

The editor of the 
Vol. 42, 


new design of tool on the 


AMERICAN MACHINIST on page 837, 
advances an idea as to the proper time to put a 
market, which it seems to me is 
open to considerable discussion. 

He takes the position that in times of prosperity a new 
should be marketed, not mean that a new 
machine should be developed in dull times and marketed 
If he is little room 
means that in rush times it is ad 
take with hin. 


fortune 


but does he 


tool 
when business is booming ? does there 
but if he 
visable to develop new machines, | 

All who had the to have passed 
through a rush period will remember that the entire 
energy of the plant and staff was bent on trying to get out 


for argument, 
issue 


have vood 


product in order to keep its managers from being killed 


by some customer who had tired excuses, and 
at the time to keep up 
quality and not let something go as “good enough.” Dur 
ing such a period a manufacturer is apt to be content, 
as all the selling 
that is satisfactory. All 


and the toolroom is taxed to keep up its end, so that any 


vrownh 


same doing everything possible 


machines he can make are readily and 


tools in the shop are employed, 


cannot be tol 


thing that in any way interrupts output 
erated. 
On the other hand, in dull times machines are idle and 


that the 
have even so much as a reamer to grind or an odd tap 
to make. 
or two, 


consequently available, so toolroom is glad to 
men save one 
skilled men 
known to be of the best. 
workmen at such a time 


The drafting room, too, is bare of 
Material and labor are cheap, 
are available whose ability is 
There drawback the 


are inclined to prolong the job. 


and 
is but one 


Again, in dull times a tool can be tested out, and it is 
well understood that it pays to find out the weak spots in 
a tool in the shop of its birth and not away from home. 
No one can dispute that the time 


tools is a demand, and it 


easiest dispose of 


, or anything else, is when there 
is natural at such times to find people who want tools 
and who will be willing to pay more for those which are 
newest in design and supposedly better than what the mar- 
ket has heretofore offered. 

It does not seem to me that the 
correct that in dull times the mentality of the manufac- 
turer is wrapped up in trying to find money for expenses 
to such an extent that he cannot work to advantage on 
No business man would design a tool 


editor’s suggestion is 


a new tool design. 
and place it on the market if in so doing it would prevent 
the sale of his already finished product. The mere fact 


that he has designed something better than he has 
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hitherto produced does not warrant his being quixotic. 
If his past production has satisfied his customers it will 
continue to do so. 

In dull times money is cheap, and thus a new design 
will cost less to develop. It can be further said that the 
general inclination when things are satisfactory is to let 
well enough alone and to continue billing out salable and 
satisfactory machin As to the advisability of looking 
ahead, no one will question it, and a momentary lessening 
of salable products might be wise, but it would be un- 
natural. There is pretty sure to be worry in good times 
as well as in bad, but most men will prefer making 
money, with its attendant worries, to losing money, with 
its attendant troubles. It would indeed be hard to get 
a manufacturer to stop making money surely and start 
developing a new tool—which would mean losing output 
and, consequently, money—because he thinks that after a 
time things may become dull and he wishes to prepare 
for poor business. It is far more likely that he would un- 
dertake a new departure when he finds it necessary to 
keep going. 

To recapitulate, my idea is that it is better to design, 
test and make ready for the market a new tool during 
a dull period, rather than to undertake such work in 
prosperous times. 

W. D. Forbes. 


New 


London, Conn. 


Short-Paid Foreign-Addressed 


Letters 
The editorial under the above title on page 879, 
Vol. 42, conveys the idea that the American business 
man is especially censurable for his neglect to put suffi- 
cient postage on foreign letters, because the foreign 


governments choose to penalize their own citizens by 
collecting twice the amount due. It is hard to see where 
any additional expense is incurred by a postal depart- 
ment in delivering underpaid mail. All mail is subject 
to scrutiny for weight, and after the stamp showing the 
amount due is placed on the envelope, both the sheep 
and the goats, as it were, arrive at the merchant’s office 
in the same mail pouch. 
llowever, as the result of a little observation, I think 
I can point out one of the contributing causes of this 
carelessness on the part ef the American who is solicit- 
ing The 
letters or packages are generally weighed on small scales 
secured from the nearest stationery store and apparently 
Furthermore, they are knocked about 
Having the mail 
is both easier and 


business in European and other countries. 


not standardized. 
and quickly get out of adjustment. 
handed to him at the last moment, it 
more natural for the office boy or mail clerk to slap on 
the amount of stamps indicated by the dial and beat it 


home, than to ascertain if the scales are registering 
correctly. On the other hand, the Post-Office Depart- 
ment has instruments that are exact. Where the 


department makes its mistake is, as your editorial points 
out, in permitting the letters to go forward instead of 
taking the matter up with the senders. (By the way, it 
this with domestic mail, as it 
where no postage at all has 


now in 
the 


should do does 


been put on 


Cases 
envelope. ) 

Some time ago a house in Germany returned an en- 
velope to a manufacturer in this country, calling attention 
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to the fact that twice as much postage had been used as 
appeared necessary. Investigation developed the fact that 
the particular letter had gone forward by supplementary 
mail, and the foreign concern, being situated in an inland 
city, was unfamiliar with this method of putting mail on 
Nevertheless, it was a friendly act. 
H. D. Murpuy. 


board a steamer. 


J ersey City, N ° J . 
~ 


Wanted--A. Micrometer 


On page 701, Vol. 42, W. D. Forbes writes of an appli- 
cation of the “mike,” by using two pieces of drill rod. 
The illustration shows two pieces that have proved very 
handy in measuring what would otherwise be inacces- 

They can be made out of drill rod by any 
They should be made a “push-on” fit on the 


sible places. 
mechanie. 





WANTED—A MICROMETER 


spindle and anvil of “mike,” and care should be taken 
to get the inside faces flat so as to bed nicely on the 
faces of the micrometer. 

If they are kept in the case with the instrument they 
are always at hand, free from dirt, and can be safely 
used on any job where tenths of thousandths are not 
required. When in position on the “mike” the size of 
the two pieces should be noted and, of course, always 
subtracted from the total measurement. 

CHARLES BAGGETT. 

London, Middlesex, Eng. 


& 
Making Bolts While You Wait 


Under this head on page 956, Vol. 42, a truck builder is 
inentioned who proposes to supply bar stock, vise, saw, 
dies, etc., in order that the driver may make bolt replace- 
ments on the I think that the agricultural-ma- 
chinery traveling experts have gone him one better. They 
in their repair kit pieces of threaded rod from 


road. 


carry 
which they saw off suitable lengths and use with a nut 
on each end. 

I do not know how old this scheme is, but our travelers 
have used it a long time. We cut threads the whole length 
of a 14- or 16-ft. bar of stock, running it through the 
spindle of the bolt cutter. Then the travelers saw off 
pieces to fit inside their satchels, usually about 10 in. long. 

I once cut a bar 3 in. in diameter, and the nut fitted 
a hurry, sawed 
He never 
inland in 


well on either end. The traveler was in 
off four or five pieces and hurried to the train. 
tried the nuts on the rods till he well 
South Africa: then he discovered that after the first few 
inches of the first piece, the dies had cut too large to let 
| will omit his remarks to me when he got 


was 


the nuts on. 
back to this country. 
H. W. JoHNson. 


Poughkeepsie, N. Y. 
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Editorials 


_——— 


Principles of Apprentice 
Training 


In these columns we have previously noted the forming 
of a National Conference Board on Apprenticeship. The 
United Typothete, National Machine Tool Builders’ 
Association, and National Metal Trades Association are 
members. The Typothete has carried on an active 
campaign for vocational training for a number of years. 
For some three years it has had a director of such train- 
ing, an educator who has been in a position to confer 
with school authorities and adequately represent the 
manufacturer’s side. 

The basic problems of industrial training are common 
to all and in all trades. The fundamental 
principles are the same whether machine building, car- 
Thus, 
schools purposing to teach the machinist’s trade may 
well profit by the experience of others in teaching the 
printing trade. 

From this viewpoint it is of value to consider the three 
following principles, adopted in May at a conference in 
New York City participated in by representatives of the 
United Typothete and the International Typographical 
Union: 


schools 


pentry, electric wiring or printing is to be taught. 


1. Indentured Apprenticeship—It is understood that in the 
present condition of legislation such indentures are not gen- 
erally enforceable at law, but experience shows that thei: 
real effect is strong. Indentures are needed to fix responsi- 
bility on the part of the employer to teach and on the part 
of the apprentice to learn, to secure the right kind of boy 
as an apprentice, and to guarantee to the apprentice and em- 
ployer alike the proper return for the cost in money, time, 
and effort expended in the apprenticeship. The Conference 
was inclined to believe that the period of 
should be five years. 

2. Continuation Work in Public and Other Schools—The 
Conference was deeply impressed with the evils which ap- 
pear to be inseparable from vocational and industrial training 
Such training vio- 


apprenticeship 


as now being introduced into the schools. 
lates the fundamental principle that training for an industry 
should be carried on in the industry; it is the elimination of 
the vital principle of responsibility for the industrial future 
of the pupil; it has no proper relation to the industry. These 
Many secondary objections, such 
unsatis- 


are fundamental objections. 
as the commercialization* of the 
factory type of work, lack of proper standards of product, and 
others are very common. 

The Conference 
importance of continuation work, that is, 
demic subjects that are related and necessary 
properly 


school shops, an 


with the value and 
work in those aca- 


was deeply impressed 
to good crafts- 
manship carried on in schools organized and 
administered for the instruction of apprentices. The Confer- 
ence believed that both organizations, the United Typotheta 
and Franklin Clubs of America and the International Typo- 
graphical Union, ought to work steadily for the extension of 
such continuation work wherever practicable. It is believed 
that both organizations ought to make it compulsory upon ap- 
prentices to take a certain amount of work weekly wherever 
facilities exist for obtaining it 
3. Better Instruction in Shops 
ly impressed with the need of better attention to the teach- 
ing of the apprentice in the shops. Under existing conditions 
it too often happens that the apprentice little or no 
regular instruction in the shop. This condition should be 
remedied by making it a definite part of the duty and respon- 
sibility of someone to see that the 
and is enabled to fit himself for his regular advance under the 


The Conference was deep- 


gets 


apprentice has instruction 


conditions of his indenture. 
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The AMERICAN Macuinist has often said: “Train 
the brain in the school; train the hand in the shop.” 
training for an in- 


Behind 


The conference declared: 
dustry should be done in the industry.” 
statements is a recognition of the great fact that no school 
Skill must be learned slowly and 
Skill, and 


these 


system can teach skill. 
thoroughly in some shop or mill or factory. 
skill alone, unlocks the door of industry. 

The third principle deserves to be carefully considered 
What is the quality of the 
There 


by machine-shop executives. 
apprentice instruction that your shop is giving? 
is far too much truth in this quotation: ‘Under existing 
conditions it too often happens that the apprentice gets 
little or no regular instruction in the shop.” 
wm 
Laws of Lubrication of Journal 
Bearings 

One of the important papers presented at the recent 
meeting of the American Society of Mechanical Engi 
neers was “On the Laws of Lubrication of Journal Bear 
by M. D. Hersey. It is from the 
viewpoint of the physicist and deals with the physics 


written 


ings,” 
of lubrication. It should be read by everyone interested 
in the theory of bearing lubrication or that purposes to 
do experimental work in that field. It at once enters a 
small group of basic papers on its subject, which includes 
the mathematical work of Osborne Reynolds, the experi- 
mental work of Beaucamp Tower on low-speed bearings, 
the investigation of Lasche on high-speed bearings, and 
the analytical work of Sommerfeld. 

Mr. Hersey first treats of the preliminary physical con- 
siderations surrounding the lubrication of journal bear- 
ings and shows that the determination of the laws of lubri 
cation—symbolized by two purely formal equations that 


he has previously written—simmers down to an investi 
gation of the effect of various conditions on the frictional 


resisting force and the thickness of the film of lubricant at 


e of bearing 
failure that is discussed is that duc that is, to 
It is assumed that all bear- 


the point of nearest approach. The only ty] 
to abrasion; 
the breakdown of the oil film. 
ings running with the same relative film thickness are 
equally safe. The relative film thickness is the quotient of 
the radial clearance by the minimum film thickness, or the 


thickness at the point of nearest approach. The carrying 


power is defined as that bearing pressure which reduces 
the relative film thickness to some prese ribed value. 

To simplify and narrow the problem, without exclud 
ing any important practical circumstances, Mr. Hersey 
then imposes the following restrictions : 

1. The bearing must be in a steady stat« 

2. The lubricant must be homogeneous 

3. The bearing must be running below the critical speed 
at which eddy motion would be set up in the lubricar 

4. The effect, on the motion of the lubricant, of any other 


forces than hydrostatic pressure and shearir stress must be 
negligible. 

The metal surfaces must always be separated by a film 
of lubricant which is thick enough to have tl same mechani 


cal properti« t would have n bulk 
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6. There must be no resultant couple acting on the bearings 
in the plane of its axis. 

He then proceeds to show, qualitatively, that under the 
foregoing restrictions the frictional resisting force and 
the film thickness at the point of nearest approach can 
be completely determined by the following physical quan- 


tities: 


The viscosity of the lubricant; the revolutions of the 
journal per unit time; the load; the degree of lubrication; 
the absolute size of the bearing, which may be given by the 
diameter of the journal; the line of action of the load; the 


shape of the bearing. 

The next part of the paper takes up the derivation of 
the general form of the laws of lubrication by dimensional 
This yields two general equations—(20) and 


reasoning. 
friction: the 


(21). The former is for the coefficient of 
latter for the carrying power. 

The following section takes up the general method for 
determining thermal effect. It is pointed out that the 
principal effect of temperature, and the only effect that 
need be analyzed in this paper, is to decrease the viscosity 
of the lubricant as the bearing heats. Consequently, both 
friction and carrying power increase with speed less rapid- 
ly under working conditions than they would at constant 
This leads to the derivation of three gen- 


temperature. 
These are 


eral working equations—(37), (38) and (39). 
not limited to any particular type of bearing or to any 
particular lubricant or cooling system. Mr. Hersey de- 
fines the expression “working equations” in the following 


sentences : 

Equations like (20) and (21), which describe the behavior 
of a bearing when the viscosity is given, may be termed 
characteristic equations for that bearing. On the other hand, 
an equation describing the behavior of a bearing, not in terms 
of the instantaneous viscosity, but entirely in terms of known 
constants or controllable conditions like speed and load, 
be termed a working equation for that bearing. Such an 
equation does not characterize a bearing in itself, but depends 
also on the nature of the lubricant and on the cooling system. 


may 


The final section of the paper treats of the properties 
of the ideal bearing. Such a bearing is limited not only 
by the six fundamental restrictions already given, but by 
the following special conditions : 


circular 


a. Let the bearing surfaces be perfectly smooth 
cylinders 

b. Let the resultant load be applied exactly at the center 
of the journal. 


end effects are 


c. Let the bearings be long enough so that 
negligible 

ad. Let the lubricant be stationary except for the circum- 
ferential motion and free from cavitation 


The application of the general working equations to 
this bearing is then shown, a numerical example being 
given by way of illustration. The developments of the 
paper are summarized as follows: 
must 


1. The general form of the law of lubrication, which 


be conformed with by any equations which are to be generally 


valid, whether obtained mathematically or empirically has 
been given by equations (20) and (21). 

2. These equations are, however, applicable only when the 
six fundamental restrictions are sensibly realized; and then 
only when the term, “carrying power,” is defined in a par- 
ticular way. 

3. The distinction between the characteristic equation and 


the working equations for bearings has been emphasized. If 


we are to bring any order at all out of the chaos of variables 
involved in the problem of completely mapping out the laws 
of lubrication, it is necessary to take advantage of every 
opportunity for dividing the problem into independent parts 
which may be separately investigated The dynamical char- 
acteristics of the bearing, and the thermal characteristics 
of the lubricant and of the cooling system are three such 
parts 

4. A general method has been outlined for combining the 
results of these three investigations after they have been 
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separately carried out, thus deducing the desired working 
equations. 
5. In order to illustrate concretely the meaning of these 


various general principles, and also in order to afford at once 
a first approximation to the data needed in design, the proper- 
ties of the ideal been defined and worked out. 


The next steps are plain. Existing experimental data 
should be again reviewed in the light of this new grouping 
of the fundamentals of the problem. It will then un- 
doubtedly appear that more experimental work is needed 
This completed, 


bearings have 


to establish a rational basis for design. 
the abstract relationships of Mr. Hersey’s equations can 
be replaced by formulas with numerical coefficients, thus 
putting the laws into a practical and usable form. 


Competition of Idle Machines 
it has often been said that a manufacturer is his 


own chief competitor in the matter of new designs. Every 
all the latest improvements, attach- 
Thus the bringing out of something 


customer cesires 
ments and devices. 
new may handicap the sale of older-type machines in 
stock. 

Another internal competitor is the idle machine. The 
constant temptation confronting the man who is facing 
severe competition is to cut prices. That is the easiest 
and most dangerous weapon to use when one is striving 
to take Idle shop 
equipment presents the same temptation. That equip- 
ment is a source of expense. Not only is it not earning 
money, but depreciation charges, interest, and upkeep 
are going right along. They do not stop when orders 
fall off. The idle machines demand work and tempt the 
owner to cut prices to still their demand. Thus the idle 
machine is a manufacturer’s internal competitor. 

But, unlike some other competitors, this is one that 
can be got rid of. Its appearance will be prevented if the 
shop is not over-equipped for a normal run of business. 
If it does appear and persistently remains, it can be dis- 
It need not be tol- 


business away from someone else. 


posed of by selling the idle machines. 
erated: it can be eliminated. 


x 


Standard Drill-Jig Bushings 


As we have suggested several times before, there seems 
to be a real field for the manufacture of standard drill-jig 
bushings that could be sold at a fair price. There are 
many small shops that make jigs from time to time, 
but that have no adequate facilities for making hardened 
bushings accurately and economically. These shops and 
many others would be glad to buy such bushings at a fair 
price, and there is reason to believe that business enough 
of this kind exists to enable a small shop to earn good 
dividends. 

Such a business might, of course, build up rather slow- 
lv, but when it become known that standard bushings 
could be had for almest any purpose, many of the larger 
shops would prefer buying them to having them made 
While such a business would 


in their own toolroom. 


eventually involve carrying a large number of the sizes 
in stock, these would not run into an excessive amount of 
material, and could, at least in the beginning, be confined 
to such standard sizes as are most likely to be called for. 
These would probably include the correct sizes for tap 
drills of the standard taps most in use. 
added from time to time. 


Others could be 
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Universal Grinder 


The universal grinder illustrated has a number of 
interesting features, particularly in connection with its 
As a cylindrical grinder 


use for grinding flat surfaces. 
in diameter 


it has a capacity for handling work 10 in. 
and 36 in. long, while on surface grinding it can handle 
work 8 in. wide and 48 in. long. By means of an internal- 
grinding attachment, which can be supplied when desired, 
holes up to 12 in. in depth can be ground. As a cutter 
grinder, milling cutters up to 20 in. in diameter can be 
sharpened and knife grinding 48 in. long can be handled 
by suitable fixtures. 

As shown in the illustration, surface grinding can be 
done either with the periphery of the grinding wheel or 
with a cup wheel, as may be desired. These two kinds of 
plane surface grinding are accomplished by swinging the 
table to one side or the other of the grinding spindle, 
giving all the advantages of either type of wheel. The 
tailstock is provided with a convenient device for support- 
ing a diamond toolholder to permit truing the wheel with- 
out removing the work. 

Suitable controls are provided for starting, stopping, 
and reversing the table, which has five speeds ranging 
from 28 to 128 in. per min. The base is very rigid, the 
whole machine being designed to prevent vibration. The 
automatic crossfeed for cylindrical and face grinding 
gives speed variations of from 0.000125 to 0.004 in. This 
feed is automatically thrown out when the work is re- 
duced to the required size, by setting a stop at the left 
of the handwheel. 
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Suitable arrangements are made for 


taking up wear of the spindles, the whole machine being 
designed for all-around service in its field. It is built 
by the Thompson Grinder Co., Springfield, Ohio. 


Portable Pneumatic Grinder 


In the portable pneumatic grinder shown the motor 
is of the three-cylinder type. 
of one-piece construction, fitted to the crankshaft on 


The crankshaft and spindle are com 


The connecting-rods are 


roller bearings. 
hined into a solid-piece drop forging which runs on a 
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PORTABLE PNEUMATIC GRINDER 
triple ball bearing, one bearing being used in the front 
end of the main body of the casing and two on the end 
of the spindle. All parts are inclosed in a dustproof case 
and operate in a bath of oil. 

To lessen the complication of delicate parts the valve 
construction is of the rotating type, is made a part of 
































UNIVERSAL GRINDER ARRANGED FOR CYLINDRICAL AND Two Forms OF SURFACE GRINDING 
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the crankshaft, and works in a renewable bronze bushing. 
No gears or pinions are used in the construction. 

The entire operating mechanism is readily accessible, 
the loosening of six capscrews removing the handle and 
exposing the entire interior for examination. The 
cylinders are renewable without renewing the main body 
of the casing and are interchangeable. As shown, the 
cylinders are provided with lugs, which take care of the 
wear on the exposed corners. 

The machine is rated to operate up to an 8-in, diameter 
emery wheel at a speed of 3400 r.p.m. It represents a 
recent product of the Ingersoll-Rand Co.. New York, 
Be Bs 

R 


Heavy Lathe for Shell Work 


For turning and boring large shells the Bridgeford 
Machine Tool Works, Rochester, N. Y., has arranged the 
lathe shown with devices designed to secure rapid pro- 
duction. It is their 32-in. heavy-pattern triple-geared- 
head engine lathe. 

A power-fed tailblock of heavy construction can be 
supplied for boring the large shells. The bar, which is 
Morse 


51% in. in diameter, bored and reamed for No. 7 


taper, is arranged on a swivel, so that 
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requires little explanation. The head consists of a plain 
turntable slotted to permit quick insertion or removal of 
the tool posts. 

The diameter stop, shown in Fig, 2, is automatic in 
action, taking movement from the revolving turret head, 

















Fie. 1. Latneg Turret Fie. 2. Diameter Stop 

and provides for a positive independent feed stop for 
each face of the turret. The stop is applicable to any 
style of carriage turret made by the builders. It consists 


of a disk in which is located a series of adjustable stop 





either straight or taper holes can be 
bored without using the taper attach- 
ment. The power for operating the 
bar is taken 
transmitted through gearing. In 
dition to the feed, there is 
arrangement whereby the bar can be 
traversed by fast. 
The large handwheel has two positions, 
fast movement the other 
through back gears. The small hand- 


from the lead screw and 
ad- 
power an 


hand, either slow or 


one for and 


wheel is for engaging or disengaging 
the power feed. There is cross adjust- 


ment for the tailblock: also lateral ad- 














justment along the bed. A four-tool 
steel turret on the compound Is pro 
vided. 

The lathe shown is driven by an 18-hp. variable-speed 
motor and controlled from the carriage by the use of a 
drum-type controller placed on the rear of the frame. 
This enables the operator to control the motor from the 
carriage and change from slow to fast speed, or vice 
versa, Without leaving his position at the carriage. 

Without a motor, the headblock gives 15 mechanical 
speed changes in veometric progression, but when the 
lathe is equipped with variable-speed motor drive, these 
15 speeds are multiplied by as many points as there are 
the controller. 
the operator to obtain instantly any desired feed. 

The addition of side-turning or full-swing rests makes 


on The quick-change gear box enables 


the lathe complete for taking care of large shells. 


Lathe Turret and Diameter 
Stops 


The illustrations represent recent additions to the line 
of lathe turrets made by Fay & Scott, Dexter, Maine. 

The turret shown in Fig. 1 is in reality a multiple 
tool so arranged that any number of tools up to six can 
The construction 


he brought into successive operation. 


HeAVY-PATTERN SHELL LATHE 


screens, corresponding to the number of faces on the 
turret. By the revolving of the turret, the screws 
are brought into consecutive position to engage a lug 
on the side of the carriage. 
a 
Direct-Current Portable Elece- 
tric Drilling Machines 


With the exception of sizes and a few details, the port- 


,) 


mie 


electric drilling machines deseribed are, in general, 
similar to others made by the Standard Electric Tool Co., 





ncinnati, Ohio, which have been previously described. 
The interior construction, however, is here shown for the 
time. 

Three sizes are now added to those previously depicted. 
The rating is intended 


fipot 
IIrst 


These are the 8Q-, Y- and 5¢-in. 
to indicate the size of hole the respective machines will 
drill in steel. 
to the size of drill each will carrv with ease. 
of the respective sizes are 700, 450 and 400 r.p.m., and 
the weights, 17, 24 and 26 [b. Thev are furnished for 
either 110 or 220 volts, direct current. The company also 
makes alternating-current machines in various sizes. All 


For drilling in wood 4 in. may be added 


The speeds 
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machines have an excess power over their rating, pre- 
venting overloads and burnouts. The speed varies auto- 
matically with the size of drill used up to the maximum, 
but there is no racing at any time. Chucks, cord and 
onnections are furnished for coupling to the regular 
lighting circuit. 

The machines are built on the unit plan, each being 
composed of five units, and may be easily disassembled 
without disturbing the electric connections. The motors 
are series-wound and insulated and impregnated through- 


























SECTIONAL VIEW 
PORTABLE Driti 
ING MACHINI 


Fig. 1. Direct-CURRENT 
PortTABLE ELEctTRIC Ol 
DRILLING MACHINE 

spindles 


out with a special preparation. The armature 


and gears run in ball bearings packed in grease. The 
method of supporting the armature spindle prevents its 
wabbling after long use and cutting on the fields and 


short-circuiting. <A make-and-break switch is 
located in the handle. 


breast or jack-plate if desired. 


quick 
The handle mia be replaced by a 
Brushes are entirely in- 
closed, making it impossible for the operator to come in 
The holders 
are supported from the frame and cannot be disturbed by 


contact with them while the motor is in use. 


the removal of the end Ca}. The motors are forced-ven- 
tilated by means of a fan mounted on the armature shaft. 


* 
Rotary Cutting-Off Machine 


The machine shown was designed espe ially for use in 
connection with- high-explosive shells that have to he 
parted to provide for tracture test. It is driven bv a 
10-hp. variable-speed motor, and where a direct-current 
motor is used it is made of the accelerating type. 

The double cutting-off slide has adjustable automat 
stop, three changes of feed and is arranged to take tools 


3ox2l4 in., staggered to break the cut and so arranged 
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that flat steel can be used, as the clearance for the tools 
is provided in the machine. 

The device is fitted complete with pump and attach- 
ments for lubrication, and the construction is such that 
lubricant is separated from the chips which are thrown 




















Currine-Orr MACHINE 


into a tote box through the opening in front of the base, 


here the apparatus is used for cutting off long bars, the 
outer support shown can be furnished. The machine has 
a capacity to turn out twenty pieces of 6-in, 0.50-carbon 
steel per hour. vr 
This machine is a recent product of the Newton Ma- 
chine Tool Works, Philadelphia, Penn. 
¥ 


Non-Interfering Compound 
Cross-Feed Handle 


The Portable-Cable (0.. 
the trouble experienced by lathe hands in having 


Syracuse, N. Y., has obviated 
cerossfeed 


position 


iandles so located that they interfere in certain 














Now 


HANDI EF 


INTERFERING CompouNpD € FRED 


ROSS 


This has been accomplished by means of the arrangement 


now used on its 12-in. lathe, as shown. 

and Con 

feed 
} 
i 


Pevlilie 


By turning the top-slide feed handle 90 deg. 


necting it by means of miter gears to the auxiliary 


COTL nience n the operation of the com 


SCcTeW, 


rest has been gait 
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Meeting for Promotion of 


Engineering Education 

About 150 members attended the twenty-third annual 
meeting of the Society for the Promotion of Engineering 
Education, held at the Iowa State College of Agriculture 
and Mechanic Arts at Ames, Iowa, June 22-25, 1915, and 
institutions from the Atlantic to the Pacific and from the 
Dakotas to Mississippi were represented. 

At the opening session Tuesday afternoon, President 
R. A. Pearson, in an address of welcome, extended the 
courtesies of the college to the visitors and Dean 8S. C. 
Anthony responded for the society. After a short busi- 
ness session, during which the reports of the secretary 
and treasurer were heard, a report of progress was made 
for the committee on classification of colleges by President 
Chas. S. Haine, a report of the joint committee on Engi- 
neering Education was read by Dean G. C. Anthony, and 
an informal discussion concerning the work of the Car- 
negie Foundation in connection with engineering teach- 
ing was given by Prof. C. R. Mann. 

Professor Mann explained that the Foundation was 
gathering data and working out methods by which, in the 
future, it would be possible to determine whether or not 
a student was fitted for the work in engineering, and 
in just what ways engineering instruction was being 
found deficient. From preliminary investigations it ap- 
pears that engineering graduates are deficient in their 
ability to write English, that they lack a breadth of view, 
and that they are devoid of business sense. He further 
stated that, from the scholastic records of graduates it ap- 
pears that the subjects of physics, mechanics, modern lan- 
guages, English, calculus and chemistry were proving the 
most difficult for students. The Foundation is planning to 
show how this work is done at schools where the “rate of 
mortality” is low, in order that the other schools may 
profit by the adoption of these teaching methods. The 
report aroused great interest at the meeting, and the 
vigorous discussion which followed showed that it was 
very well received. 

At the Wednesday morning session, reports which pro- 
voked a pointed discussion were received from the com- 
mittees on teaching mechanics and on teaching physics 
to engineering students. It became apparent, from the 
debate which followed, that teachers of mechanics and of 
physics in technical institutions should coérdinate the 
work in these two vital subjects and that the present lack 
of such coérdination is wasteful of time and energy on the 
part of their students. 

On Thursday morning a report was read from the 
Committee on Statistics which brought out the fact 
that engineering students from the technical high schools 
are doing less well in engineering schools than students 
that have prepared along broader lines. 

The Committee on the Standardization of Technical 
Nomenclature made a report of progress, in which a list 
of 300 to 400 terms as adopted by other societies was 
offered for discussion and suggestion. 

Prof. C. W. Bauer brought out the necessity for the 
teaching of the “why” rather than the “how,” in a paper 
on “Class and Laboratory Work in Engineering.” Dean 


John H. Leete described the annual competition, open to 
students of all technical schools, which is held by the 
Western Society of Engineers, and explained the bene- 
fits students, as well as the colleges, derive from entering 
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this open competition for the best solution of practical 
engineering problems. Dean A. A. Potter read a paper on 
“Engineering Thermodynamics at American Colleges.” 

In the afternoon four related papers on the general 
topics of shop management, shopwork and drafting were 
presented. Dean P. F. Walker showed how industrial 
management is being taught at Kansas by the proper cor- 
relation of other courses and without the introduction of 
many new ones. Director B. W. Benedict gave an il- 
lustrated lecture on the aims and purposes of the courses 
in shopwork at the University of Illinois, which brought 
out the fact that students can be taught efficient produc- 
tion most successfully by having them serve in various 
capacities as units in a highly efficient shop organization. 
Prof. F. G. Higbee described the method by which courses 
in drafting and shopwork are coérdinated at the Univer- 
sity of Iowa and pointed out the benefits to shop and 
drafting room in having a close relation established. Di- 
rector Willison, of Wentworth Institute, read a paper on 
a new course in building construction now given at that 
institution. 

At the annual dinner Thursday evening, President An- 
son Marston delivered an address on “The Relation of the 
Schools to the Profession, the State and 
the Public,” which pointed out the necessity for a par- 
ticipation on the part of the practicing engineer in public 
affairs and public service and the importance of impress- 
ing upon students the opportunities for public service in 
these fields. 

At the closing session Friday morning, an address 
was delivered by Dr. J. A. L. Waddell, and a paper was 
presented by John F. Hayford, of Northwestern Univer- 
sity on “The Reflections of a Director.” Other papers 
were presented by title to appear in the “Proceedings.” 

Along with the very pleasant social features of the 
meeting were two very interesting inspection trips—one 
over the Lincoln Highway to examine the roadway and 
drainage work being done in the state, and another to 
the gypsum industries at Ft. Dodge. 

The officers for the coming year are: President, Henry 
S. Jacoby, of Cornell; vice-presidents, Prof. G. R. Chat- 
burn, of Nebraska, and Prof. F. H. Constant, of Prince- 
ton; secretary, Dean F. H. Bishop, of Pittsburgh; treas- 
urer, William O. Wiley, of New York. 


Engineering 





PERSONALS 











Kk. G. Vail, formerly general manager of the Fairbanks- 


Morse Mfg. Co., Beloit, Wis., has become president of the 
Gurney Refrigerator Co., Fond du Lac, Wis. 
R. E Davis has been appointed mechanical engineer with 


the J. I. Case Threshing Machine Co., Racine, Wis. Mr. Davis 
was formerly associated with the Milwaukee continuation 
school. 

J. M. Toppin, who for several years has been connected 
with the General Electric Co., Pittsfield, Mass., has been 
appointed general manager of the Rhodes Manufacturing Co 
Hartford, Conn. 

G. Dickerson Baker, formerly works manager of Carels 
Freres, Ghent, Belgium, and who recently became associated 
with Samuel M. Green & Co., Springfield, Mass., as consulting 
engineer, sailed for Russia on June 19. 

A. C. Brown, for the past four years supervisor of tools, 
machinery and equipment in the General Electric Lamp Works, 
Harrison, N. J., has severed that connection in order to 
become associated with the Hopkins & Allen Arms Co. Mr. 
Brown's associates presented him with a modern rifle appro- 


priately inscribed. 
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Prices--Materials and Supplies 








“A AUUNU ENA DONAEAANANUEADENUHEAU CA LUeHOeATbeA eda ena edn tea ed ena EEL UUUNHONEOEHaENT EAL EHHNEHHNY, 
PIG IRON—Quotations were current as follows at the WELDING WIRE—Prices are stationary. For the more 
points and dates indicated popular sizes prices are as follows 
July 1, June 4, July 3, Cents per Cents per 
1915 1915 1914 Size Pound Siz¢ Pound 
No. 2 Southern Foundry, Birmingham $10.00 $9.50 $10.25 1 7.00 950 
No. 2X Northern Foundry, New York. 14.25 14.00 14.50 4 700 No 14 10 o ’ 
No. 2 Northern Foundry, Chicago.... 13.00 13.00 14.00 No. & = no ; + 
Bessemer, Pittsburgh. .. 14.65 14.55 14.90 % 850 No. 18 PY 
agg 7 -- . sn are a ae I ; 
Basic, Pittsburgh. .. 13. 60 13.45 13.90 No. 12 9.00 No. 20 20.00 
MISCELLANEOUS METALS—NEW YORK MACHINE BOLTS—-The current market price is 70 and 
10° off the list price To steady customers and for large 
July 1, June 4, July 3, orders more generous concessions are made At the above 
1915 1915 1914 discounts the net prices per 100 are as follows 
- Ceuts per pound—--———— » 
Copper, electrolytic (carload lots) 20.25 19.00 13.75 —_ Dia. .eter 
WR owes 39.25 38.00 31.10 ange ‘ : : tin. 
Lead 5.75 5.00 3.90 14 in ss 4 SO 65 $1 39 $1.04 $2.84 $4.07 
SN anctscas ‘ 22.00 27.00 5.05 2 in 0 48 0 6o 1 0 2 07 3.02 132 
Copper sheets, base........ ef 25.00 | 24.00 19.00 2} in 050 0.73 160 2.21 3.21 +. 56 
Copper wire (carload lots)... 21.00 21.530 15.00 ; in 0.53 0.79 171 2 34 3.40 to 
Brass rods, base... . 29. 00 20.50 13.625 34 in 0.55 v.82 1.s1 2 48 ; 59 > 
Brass pipe, base... a 33.00 22. a0 16.00 
Brass sheets. .. : : 29.00 20.50 13.87} 
S- > raae Ic oR 5 PR ~ iM ‘ : - 
Solder § and § (case lots).......... =5.58 oe ~ COPPERED BESSEMER ROD—The 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





July 1, June 4, July 3, 
1915 1915 1914 
-Cents per pound — 

No. 28 Black... .. 2.60 2.60 2.60 
“ce, 26 Black...... 2.50 2.30 
Nos. 22 ana 24 Black.. wep 2.45 2.45 
Nos. 18 and 20 Black.. iw 2.40 2.40 
No. 16 Black.. 2.35 2.35 
No. 14 Black.. 2.25 2.25 
No. 12 Black... 2.20 2.20 
No. 28 Galvanized. 6.00 +.60 
No. 26 Galvanized. . 5.70 3.30 
No. 24 Galvanized in 5.55 6.15 





STEEL SHAPES FROM JOBBERS'’ WAREHOUSE, NEW YORK 
July 1, June 4, July 3, 
1915 1915 1914 
_— Cents per pound - 
Steel angles base. . : 1.85 1.85 1.80 
Steel T’s base....... 1.90 1.90 1.95 
Machinery steel (bessemer)... 1.80 1.80 1.85 
COKE—Little change can be reported in the demand and 
in some circles the feeling is distinctly less hopeful than a 
fortnight ago. We quote prompt furnace, $1.50; second half 


furnace, $1.75; prompt foundry, $2 to $2.50; contract foundry, 
$2.20 to $2.50. These prices are per net ton at ovens 


COLD DRAWN STEEL TUBING—The following prices are 


net per ft. in cents from jobber’s warehouse New York. 

Thickness of — - Outside Diameter in Inches 

Wall, B.W.G. ; j } i } i l 1} 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
18 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
ee 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 : 12.32 12.32 12.32 14.58 17.16 20.00 22.504 27.73 
11 16.83 20.090 23.52 26.79 32 85 


This sells to consumers at the following dis 
off: second grade, 40% off, and first 


DRILL ROD- 
counts: Third grade, 65% 
grade, 25% off. 

At these discounts the net 


prices are as follows 


ROUND POLISHED DRILL ROD 

First Second Third 

Size, in Grade Grade Grade 

#} to 1} in... 37. 30. 000 17. Oe, 
# to 2 in..... 41. 25c 33 .00c. 19. 25c 
fs to }in..... $5. 00c 36. 00c. 21.00c 
0.178 to 0.4218 56. 25e 45. 00c. 26. 2ix 
().125 to 0.270 62. 25e 19 . 80¢ 29. O5e 
1). 202 to 0.120. . 67. 50¢ 54. 00e 31. We 

SWEDISH (NORWAY) IRON—Dealers still quote from 


$3.75 to $4 per 100 lb. for this material. There is considerable 
demand from all quarters: however, the supply is so limited 
that it is predicted that the supply will be exhausted in the 
near future unless shipments are soon forthcoming 


OLD METALS—The following are dealers’ prices paid in 
New York: Copper, heavy and crucible, 17c. per lb.; copper, 
light and bottoms, l4c.; heavy brass, 8.50c.; light brass, 10c.: 
heavy lead, 4.5c.; tea lead, 4c.; scrap zinc, 15¢c.; heavy ma- 
chine composition, 13c.; brass or composition turnings, lle 


following net prices 


are quoted for 50 Ib. lots from warehouse, New York: 
Size, in Cents per I! Size, in Cents p iP 
tx to aé 1 OO ito &é 7.00 
5 9 00 i to & 7 oO 
‘i 8.00 ) 5 Oo 
MONEL METAL—The following prices are net per Ib 


for hot rolled rounds and flats For prices of square and 
hexagonal bars add two cents per lb. to the corresponding 
size of the rounds (Mill lengths, 8 to 14 ft.) 
HOT ROLLED ROUNDS 
10,000 Ib 2000 Ib 500 Ib Leas than 
Size, in and Over = and Over and Over 500 Ib 
& to 24. 7K 25. Tie 26. 25e. 27. 25c 
to lj 24 We 25. 2he 25. 75e 26. 75¢ 
1H} to 2] 27 Oe 26 2he 26. 75e 27. 75e¢ 
2hE te 26. 75e 27. 2he 27. We 28. We 
HOT ROLLED FLATS 
Width in Inches 
Thickness, in tol 1} to 2? 2] to 6 
t to 7 20 Oe 28 Ce 
i tol 2S (Wk 27 We 26. O0e 
lIf%& to 2 26) Oe 25.006 
STANDARD MACHINERY STEEL Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 
York: 
Diameter, Diameter, Diameter, 
in Per 100 Ib in Per 100 Ib. in Per 100 Ib 
ii $1.10 ? $2. 60 i; $3.00 
3 3.60 3k 2.60 >} 3.10 
ts 3.00 34 2.75 2: 3.35 
2.80 3 2 85 i ; oo 
>. 70 i} ow) ‘ tA 
STANDARD PIPE—Prices are steady for galvanized pipe 


biscounts are for carload lots f.o.b. Pittsburgh are as follows 

Black Galvanized 
, to 2-in. steel, butt welded 79° 57M % 
2% to 6-in. steel, lap welded . ¢8 56% 


At these discounts the net prices of pipe in cents per foot 
carload lots are as follows 


Cents Cents 

Diam- Galvan- Diam- Galvan 
eter Black ized ete! Black ized 
,-in 2.43 4.88 2-in 7.77 15.72 
l-in 3.57 7.22 2% -in 12.87 25.44 
1% -in 4.83 9.77 3-in 16.83 33.27 
1%-in 5.77 11.68 t-ir 23.98 47.41 

SEAMLESS DRAWN TUBING (Iron Pipe Sizes) The 


York has increased lc. per 
follows 


price from jobbers warehouse, New 
pound At this rate prices are 


Diam., In Copper Diam., In Brass Copper 

% 35.50 3% 33.50 36.50 
1 35.50 1 34.50 87.50 
1% 35.50 i% 36.50 39.5 
lhe 35.50 38.50 41.50 
2 35.50 6 39.50 $2.50 
2% 35.50 : $1.50 44.50 
a g5.50 ‘ 13.60 16.50 
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METAL WORKING 
NEW ENGLAND STATES 

Mfg. Co., Rumford, Maine, will 

steel factory on Railroad St. 


build a 


The Robert 


Magnesium 
one-story, brick and 
M. Keeney is Supt. 

The Union Twist & Drill Co. has awarded the contract 
for the construction of an addition to its factory at Derby 
Line, Vt. Frost & Chamberlain, Worcester, Mass., is Arch. 
Noted June 10. 

The contract has been awarded for the construction of a 
two-story, 60x120-ft. garage for H. B. Bailey. Cleveland & 
Godfrey, 15 Beacon St., Boston, Mass., is Arch. 

The Standard Oil Co. will build a steel garage at 482 
Chelsea St., East Boston, Mass. 

The Algonquin Printing Co., Fall River, Mass., 
the contract for the construction of a three-story, 
ft., brick factory. 

Charles A. Hastings, 


has awarded 
104x225- 


Fitchburg, Mass., has awarded the 


contract for the construction of a two-story, 52x60-ft., brick 
and reinforced-concrete garage on Main St. 
The Fore River Shipbuilding Works, Quincy, Mass., will 


build a $600,000 plant. Monks & Johnson, 70 Devonshire St., 
Boston, Mass., is Arch. 

The W. H. Carpenter Co., Springfield, Mass., 
struction of a two-story, 42x109-ft. garage at 367 
ton St. 

Work has been started ar the construction of a 1% story, 


plans the con- 
Worthing- 


»5x44-ft. garage for E. A. Carter, 162 Pearl St., Springfield, 
M: iss. Hickham & Parlett, 25 Harrison Ave., is Arch. 

A. A. Geisel, Springfield, Mass., will build a two-story, 67x 
165-ft. garage and repair shop on Chestnut St. E. C. & G. C, 
Gardner is Arch 

The Abbott Ball Co., Elmwood, Conn., will build a two- 
story, 45x52-ft. addition to its factory. Greenwood & Noer, 


847 Main St., Hartford, Conn., is Arch. 

Bids are being received by Fred C. Walz, Arch., 118 Asylum 
St.. for the construction of a four-story, 30x84-ft. addition to 
the garage of Goldberg Bros., Hartford, Conn. Noted May 27. 

Bids are being received by Ford, Buck & Sheldon, Engr., 
60 Prospect St., Hartford, Conn., for the construction of a one- 
story, 55x320-ft. machine shop for the Hartford Special Ma- 
chine Co., 734 Main St. Noted June 17. 

The contract has been awarded for the construction of a 
garage for Miles H. Alboine, Rockville, Conn. C. C. Palmer, 
272 Main St., New Britain, Conn., is Arch. 

R. M. Clough, Tolland, Conn., has purchased a site and will 
build a factory at Meriden, Conn., for the manufacture of ma- 
chinery and tools. 

The Waterbury 
build a one-story, 
St. 


Conn., will 


Hair Spring Co., Waterbury, 
on Jefferson 


brick addition to its factory 


MIDDLE ATLANTIC STATES 
The Klauder-Weldon Dyeing Machine Co., Amsterdam, N. 
Y.. is having plans prepared for the construction of a one- 


story, 200x250-ft. factory at Chester, Penn. 

The E. L. Smith Foundry Co., Amsterdam, N. Y., has 
awarded the contract for the construction of a 40x90-ft. foun- 
dry. 

The E. W. Bliss Co., 11 Adams St., New York, N. Y. (Bor- 


prepared for the con- 


ough of Brooklyn), is having plans 
N. Y., which will 


struction of a machine shop at Sag Harbor, 
be used for the manufacture of torpedoes. Noted Dec. 3. 

The Sperry Gyroscope Co., Inc., 126 Nassau St., New York, 
N. Y. (Borough of Brooklyn), plans to construct a ten-story 
factory. Frank J. Helmle, 190 Montague St., is Arch. 

The Ninevah Coach & Car Co., Ninevh, N. Y., has increased 
its capital stock and will construct and equip additional 
buildings for the manufacture of automobile bodies. 

The Kellogg Mfg. Co., Rochester, N. Y. manufacturer of air 
pumps, plans to construct an addition to its plant at 3 Circle 
St. ’ 

The J. B. Carr Chain Co., 25 Smith Ave., Troy, N. Y., has 
awarded the contract at $40,000 for the construction of a 
three-story, 100x300-ft. factory at Watervliet, N. Y. 

Norman R,. Loomis, 94 Second Ave., N., Troy, N. Y., is re- 
ceiving bids for the construction of a one-story, 50x62-ft. 
garage. 


The Richardson Scale Co., Athenia, N. J., will build a one- 


story, 60x150-ft. plant 
The National Grocery Ce, 


Jersey City, N. J., plans to build 


a baking plant and will soon receive bids for a supply of 
baking machinery. 
J. Simmons, Verth Amboy, N. J., has awarded the con- 


tract at $6000 for the construction of a one-story, 50-100-ft. 
Karare 

Westinghouse Bldg., 
addition to its plant 
cost $18,000. Noted 


rhe Standard Underground C ‘able Co. 
Pittsburgh, Penn., is building a 75x17! 5-ft. 
at Perth Amboy, » « estimated to 
June 10. 


Kingston, Penn., is preparing plans for 
one-story, brick boiler house and ma- 
Wilkes-Barre, is Arch. 


Crane Bros., Inc., 
the construction of a 
chine shop. G. 


F. Welsh, 


Fire, June 28, destroyed the plant of the Townsend Rivet 
Co., New Brighton, Penn. Loss, approximately $100,000. 

J. D. Fisher, Philadelphia, Penn., will build a 58x110-ft. 
garage on Chestnut St. at an estimated cost of $5000. 

A. H. & F. H. Lippincott, Philadelphia, Penn., manufacturer 
of soda fountain apparatus has awarded the contract at $90,- 
000 for the construction of a four-story factory on Locust St. 

Stacy Reeves & Sons, Philadelphia, Penn., is having plans 
prepared for the construction of a three-story, 36x136-ft. gar- 
age and machine shop at 2806 North Sixth St. 

J. E. Whittlesey, 1202 Filton Bldg., Pittsburgh, Penn., will 
build a plant for the manufacture of steam power boilers. 

The Reading & Columbia R.R. plans to build a repair shop 
at Reading, Penn. 

B. Getliest, Wilkes-Barre, Penn., 
at $6900 for the construction of a one-story, 
age. 

Max Lewis, Wilkes-Barre, Penn., will 
42x128-ft. garage, at an estimated cost of $8000. 
Coal Exchange Bldg., is Arch. 

The Baltimore Tube Co., Baltimore, Md., has awarded the 
contract, at $6000, for the construction of a one-story 37x62- 
ft. casting shop. 

John T. Buckley, 916 Bolton St., Baltimore, Md., 
a one-story garage, estimated to cost $15,000. 

Henry W. Warfield, Timonium, Md., is receiving bids for 
the construction of a one-story garage, estimated to cost 
oe Emory & Nussear, Professional Bldg., Baltimore, is 
Are 

The Ford Motor Co., 


has awarded the contract 
21x169-ft. gar- 


build a one-story, 
Henry Maier, 


will build 


Detroit, Mich., is constructing a six- 


story garage and service station on Pennsylvania Ave., Wash- 
ington, D. C., at an estimated cost of $300,000. 
SOUTHERN STATES 
Bids are being received by Edward B. Franzheim, Arch., 


for the construction of a 
Bethany, W. Va., for 
is $8000. 

Ernest Johnson and associates contemplates the construc- 
tion of a garage at Berkeley Springs, W. Va. 


Plans are being prepared for the construction of a one- 


three-story, 22x52-ft. 
Joseph Speidel, Jr. The 


garage at 
estimated cost 


story garage at Wheeling, W. Va., for Ambrose List. The 
estimated cost is $2500. 
Fire, June 20, destroyed the machine shop of L. C. Parin, 


Fitzgerald, Ga. Loss, $2000. 
Cc. M. Ferris will construct a garage at 


; Nashville, Tenn. 
Marr & Holman is Arch 


S. H. Brixey is constructing a garage and repair shop at 
Tullahoma, Tenn. 

H. C. Bean & Son will construct a garage at New Haven, 

y. 


MIDDLE WEST 
Dayton A. Doyle, 510 West Market St., Akron, 
awarded the contract for the construction of a garage. 
estimated cost is $14,000. 


Ohio, has 
The 


The Jahant Heating Co. is constructing a foundry on 
Falor St., Akron, Ohio, Estimated cost, $30,000. 
The Allyne Ryan Foundry Co. has obtained a permit to 


construct an addition to its plant at 9160 Aetna Rd., Cleveland, 


Ohio. Noted Apr. 8. 


Plans have been prepared for the construction of a four- 
story, 60x320-ft. factory and foundry at Ivanhoe Rd. and the 
New York, Chicago & St. Louis R.R., Cleveland, Ohio, for 
Samuel Austin & Son Co, 

J. G. Bellenger will build a machine shop at 3215 Superior 
Ave., Cleveland, Ohio. 


Plans are being prepared by W. S. Ferguson Co., Arch., 
1900 Euclid Ave., Cleveland, Ohio, for the construction of a 
new factory on Grant Ave., Cleveland, for the Cleveland White 
Metal Co. Noted June 10. 


The Hill Clutch Co., Cleveland,- Ohio, has awarded the 
contiact for the construction of an addition to its plant to 
cost $5000. Noted Novy, 19. 

Bids are being received by the Hydraulic Pressed Steel Co., 
Cleveland, Ohio, for the construction of a one-story, 80x360- 
ft. factory. H. O. Davidson, 3152 East 61st St., Cleveland, is 
Ch. Sngr. Noted May 20. 

The National Tool Co. 


contemplates the construction of an 


addition to its plant at 1946 West 112th St., Cleveland, Ohio. 
Estimated cost, $6500. 
D. F. Sherbondy contemplates the construction of a two- 


oe 


story machine shop at 7500 Quincy Ave Cleve 
timated cost, $10,000. 


Skeel Bros, 
a machine and repair 
Ohio. Estimated cost, 
The Standard Welding Co. has awarded the contract for 


the construction of an addition to its plant at 1257 West 74th 
St., Cleveland, Ohio. Estimated cost, $14,000. 


Cc. C. Wilson contemplates the construction of a factory for 
the manufacture of agricultural implements at Dayton, Ohio. 


land, Ohio. Es- 


has obtained a permit for the construction of 
shop at 1868 East 84th St., Cleveland, 
$7000. 
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two-story, 
Ohio 


construct a 


The Atwood Automobile Co. will 
Monroe St., Toledo, 


100x175-ft. addition to its garage on 
Estimated cost, $30,000. 


The contract has been awarded for the construction of a 
two-story, 72x185-ft. addition to the plant of the Toledo 


Cooker Co., West Bancroft St., Toledo, Ohio. Noted Mar. 25. 


The Toledo Furnace Co., Toledo, Ohio, will sell bonds for 
$1,500,000 for the construction of a by-products coke plant. 


Charles Pooley, Goshen, Ind., will build a one-story, 22x24- 


ft. garage. E. Hill Turnock, Bucklin Bldg., Elkhart, Ind., is 
Arch. 

The contract has been awarded for the construction of a 
garage for John Bunning, 2257 North Illinois St., Indiana- 


polis, Ind. Frank B. Hunter, 904 State Life Bldg., is Arch. 

S. E. Hackathorn, Ruckle_ St., Indianapolis, Ind., has 
awarded the contract for the construction of a two- and one- 
half story garage. The estimated cost is $6500. Charles 
Sdgar Bates, 915 Hume-Mansur Bldg., is Arch. 

The E. C. Atkins Co., Indianapolis, Ind., manufacturer of 
tools, will build a two-story, 100x400-ft., reinforced-concrete 
addition to its plant. The estimated cost is $130,000. 


The Partlow Motor Co., Indianapolis, Ind., has obtained a 
permit to build a garage at Adelaide and Court St., to cost 
$14,000. 

The Standard Chain Co., Pittsburgh, Penn., will build a 
plant at Marion, Ind., for the manufacture of welded chain. 

The Packard Motor Car Co., Detroit, Mich., will build a 


five-story factory on Concord St., to cost about $175,000. Al- 


bert Kahn, 58 La Fayette St., is Arch. 


The Hudson Motor Car Co., Detroit, Mich., will build a $40,- 
000 addition to its plant at 2893 East Jefferson St., Albert 
Kahn, 58 La Fayette Ave., is Arch. 

The General Aluminum Brass Foundry Co., Detroit, Mich., 


addition 
George 


has awarded the contract for the construction of an 
to its foundry at St. Aubin Ave. and East Grand Blvd. 
W. Graves, is Arch. 

Cc. G. Edgar, Detroit, Mich., has obtained 
build a garage on Iroquois St., to cost $6500 


a permit, and will 


The contract has been awarded for the construction of a 


one-story, 60x170-ft. additior. to the plant of the Federal 
Motor Truck Co., Detroit, Mich 
The Atlas Foundry Co., Detroit, Mich., has taken out a 


permit for the construction of a one-story foundry on Artillery 


St., to cost $24,800. 

The Timken-Detroit Axle Co., 
one-story garage to cost $5000, 
cost $60,000, on Clark St. 


Detroit, Mich., will build a 
and a four-story factory to 


The Paige-Detroit Motor Co., Fort St., Detroit, Mich., will 
build a four-story, 60x132-ft. automobile factory. John Scott 
& Co., 2336 Dime Bank Bldgeg., is Arch 

John B. Corlis, 34 Canfield Ave... W Detroit, Mich., has 
awarded the contract for the construction of a five-story, 96x 
33-ft. foundry. Hinchman & Grylls, 710 Washington Arcade 
is Arch. 

David T. Crowley, Lakeland and St. Claire Ave., Detroit 


Mich., has awarded 
story, 30x40-ft. garage. B. C 


Blde., is Arch Noted May 13. 


the contract for the construction of a two- 
3 Weitzel & Co., 2317 Dime Bank 


John R. Sullivan, 176 Kirby Ave., Detroit, Mich., has award- 
ed the contract for the construction of a one-story, 34x127-ft. 
garage. B. C. Weitzel & Co., 2317 Dime Bank Bldg., is Arch. 


‘ 


( 
Noted June 1 


The Brisco Motor Co., plans the construction of an auto- 
mobile factory on Waldwood Ave Jackson, Mich 
Heavewich Bros. & Co., 301 Genesee St Saginaw, Mich., 


110x135-ft cost 

114 South Jefferson Arch 
Board of Trade Bide., Chicago, 
6747 Sheridan Rd., to 


garage to Sx000 


St., is 


build a two-story, 
Beckbissinger, 
Walter Morehead, Room 84, 
will build a 100x110-ft. garage at 
$12,000. M. R. Sandel is Arch 


& Foundry Co., 


will 
Cooper & 


Til., 


cost 


The American Car Railway Exchange, Chi 


cago, IIL, will build a one-story, steel car shop at 2416 South 
Paulina St., to cost $20,000. A Brown is Arch 
The Pettibone-Mulliken Co., 140 South Dearborn St., Chi 


cago, Till, will build a one-story, 44x132-ft. addition to its 


foundry. 
Marshall 
on Wentworth 


site 


has purchased a 
garage. 


Field & Co., Chicago, TI1., 
Ave., and will construct a 


H. A. Runkel, Burlington, Wis., has awarded the contract 
for the construction of a one-story, 26x26-ft. garage. 

The Four Wheel Drive Co., Clintonville, Wis., has started 
work on the construction of a 100x185-ft. factory. 

James Law, Arch., Gay Bldg.. Madison, Wis., has pre- 
pared plans for the construction of a garage for E. Fuller, 6 
West Mifflin St. 

O. Johnson, 440 West Washington Ave., Madisor Wis., 


plans the construction of a garage. James Law, Gay Blidg., is 


Arch. 

Bids are being received by A. C. Clas, Arch., Colby-Abbot 
Bldg., Milwaukee, Wis., for the construction of a one-story, 
45x154-ft., reinforced-concrete testing shop for the Falls Ma- 


Co.. Wis. 


The shop and welding plant of the Western Fixture Co., 
Milwaukee, Wis., recently destroyed by fire, will be rebuilt. 


chine Sheboygan, 


Felix Biegelaas is Pres. 

A. F. Schunk, Milwaukee, Wis., will build a one-story, 46x 
113-ft. garage on Lewis Ave. F. W. Andree, is Arch. 

The contract has been awarded for the construction of a 


Milwaukee, Wis 


Arch 


Biggott, 600 West 24th St., 
296 West Water St., is 


w. 
Schutz, 


garage for C 
Theodore F. 


~> 
~> 
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WEST OF MISSISSIPPI 

Plans have been prepared for the 
dition to the plant of the McKeesport 
Minn. The estimated cost is $2,000,000 
George D. Dayton will construct an addition to his garage 


construction of an ad- 
Tin Plate Co., Duluth 


at Minneapolis, Minn. The estimated cost is $35,000 

Plans are being prepared for the construction of a two- 
story, 50x50-ft. garage at St. Paul, Minn., for the Lessees 
Roller Motor Car Co. and the Kessel Car Co Alfred H. 
Wheeler, 516 Globe Bldg., St. Paul, is Arch 

Fire recently destroyed the foundry of the Thief River 
Iron Works, Thief River Falls, Minn Loss, $5000 

The contract has been awarded for the construction of a 


one-story, 60x100-ft. garage at Girard, Kan., for A. Snow. The 


estimated cost is $10,000. 


Cc. G. Walker has awarded the contract for the construc- 


tion of a two-story garage at Beatrice, Neb The estimated 
cost is $20,000. 

Preliminary plans are being prepared for the construction 
of a garage at Omaha, Neb., for L. Brandeis & Sons 


Bids will be received until July 10 for the construction of 


a two-story, 50x96-ft. garage at Minot, N. D., for the Moore 
Motor Co F. H. Schweiger is Arch 

The Columbian Steel Tank Co., has purchased a site at 
12th and Wyoming St., Kansas City, Mo., and will construct 
a one-story, 50x300-ft. factory 

F. H. Stewart will construct a one-story garage at 509 
Capitol Ave., Houston, Tex The estimated cost is $12,000 


The El 


Paso & Southwestern R.R 
dition to its [1 P 


will construct an ad- 
machine shops at I T 


aso, Tex 


The contract has been awarded for the construction of a 
one-story, 100x150-ft. garage at Vinita, Okla., for J. A. Wise 
The estimated cost is $10,000. Noted June 24 and July 1 

WESTERN STATES 

Reuben Hunter, Livermore, Calif., will build a one-story 
commercial garage at Sixth and J St 

The Fitzgerald Noble Co. plans to build a factory at 
Richmond, Calif., for the manufacture of automobile acces 
sories 

The contract has been awarded by the D. Breslauer Es 
tate Co. for the construction of a machine shop at San Fran 
cisco, Calif. The estimated cost is $6000 

Edward W Alexander, Santa Barbara, Calif plans to 


build a garage and machine shop on East Victoria St 


Erickson & Peterson, South San Francisco, Calif will 
build a machine and repair shop at an estimated t of 
$10,000, 

CANADA 

Fire recently destroved the boiler plant of 7 Howan & ¢ 

Water St Halifax, N. 8S Loss, $10,000 

The Canadian Cartridge C« Hamilton, Ont will build a 
factory at Hamilton, Ont., for the manufacture of explosives 
The estimated cost is $30,000 Noted Jan. 7 

The Swedish Crucible Steel Co., Windsor, Ont will i tall 
equipment to double the capacit of its found 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 

Rids will soon be received b Have & Crosby, | grs 10) 
Central St Boston, Mass for the onstructio f i three 
story. 90x150-ft. cotton mill for the plymouth Mills, Lawrence 
Mass 

The Diamond Shoe Co Montell Mass Brocktor post 
office) will build an addition to its plant 

MIDDLE ATLANTIC STATES 

Fire, June 24, damaged the irriagwe factory of George 
Werner & Sons, 1133 Main St Buffalo, N. Y Loss, $3000 

The Royal Gem Mills Herkimer, N. Y., is receiving bids for 
the construction of a three-stor 60x90-ft 1ddition to its mill 
Carl Hang & Sons, Little Falls, N. ¥ is Arch 

Fire, June 24 destroyed the pl int of the Union Carbide Co., 
Niagara Falls, N. Y. Loss, $5000 

The Kansas Tire & Tube Co will enlarge its plant at 
Chester, Penn Philip Freshwater is Gen. Mgr 

The Ballard Knitting Co., Norristowr Penn is building a 
four-story, 180x228-ft. mill on Noble St 

Fire, June 26, damaged the factory « the Crown Cork & 
Seal Co., 1423 Arch St., Philadelphia, Pen: Loss, unknow1! 

We are advised that L. H. Gilmer Co ®° North Seventh St., 
Philadelphia, Penn., manufacturer of automobile endless belts, 
and automobile parts, will build a factory on the Philadelphia 
& New York Line of the Pennsylvania R.R. at Taconey Sta- 
tion. Manning J. Smith is Treas. and Sales Mgr 

SOUTHERN STATES 

Fire, June 27, destroyed the plant of the Azalea Wood- 
working Co., Asheville, N. C Loss, $60,000 

Fire, June 23, damaged the factory of the National Straw 
Hat Works, 11-13 Trinity Ave Atlanta, Ga Loss, $5000 

Fire, June 23, destroyed the saw mill of George W. Dean, 
Waycross, Ga Loss, $7000 

Fire, June 22, destroyed the cotton gin of the Farmers’ 
Products Co., West Point, Ga Loss, $18,000 

Bids will soon be received for the construction of a plant 
for the Cruse-Crawford Mfg. Co., Biriaingham, Ala for the 
manufacture of automobile tops and wagon bodies Noted 
Apr. 1, 

Fire, June 26, destroyed the factor of the Montgomery 
Klelnol Co., manufacturer of cleaning fluids, Montgomery, Ala 


The loss was $10,000. 
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Fire, June 25, destroyed the plants of the Corinth Steam 
Laundry, Gay-Ola Bottling Works and the Corinth Ice Cream 
Co., Corinth, Miss. Loss, $12,000. 

Fire, June 22, destroyed the planing mill 
Lumber Co., Hiwannee, Miss. Loss, $40,000. 

Fire, June 20, destroyed the plant of the George Vinson 
Shingle & Mfg. Co., Berwick, La. Loss, $25,000. 

The city of New Orleans, La., contemplates the construc- 
tion of a creosoting plant. 

The Southern Saddlery Co. has increased its capital from 
$25,000 to $100,000, and will construct a plant at Chattanooga, 
Tenn. Alfred Scholze is Secy. 

The Tennessee Copper Co., 2 Rector St... New York, N. Y., 
will construct an addition to its plant at Ducktown, Tenn., for 
the manufacture of sulphuric acid. 

The Union Tanning Co. contemplates the construction of a 
plant at Johnson City, Tenn. 


of the Brown 


The Nashville Refining Co., recently incorporated with a 
capital of $100,000, will establish an oil refining plant at 
Nashville, Tenn. E. P. Sifford and Edward Samson are inter- 
ested. 

Fire, June 23, destroyed the plant of the Bullock Lumber 
Co., Louisville, Ky. Loss, $45,000. 

MIDDLE WEST 

Jacob Bauer and W. C. Glumz contemplate the construc- 
tion of a laundry at East 2list St. and Woodland Ave., Cleve- 
land, Ohio. 

The Grasselli Chemical Co. will soon start work on the 


construction of an addition to its factory at 2617 Independ- 
erce Rd., Cleveland, Ohio. The estimated cost is $12,860. 

The contract has been awarded for the construction of a 
four-story, 65x70-ft. packing plant for the Henry Burkhardt 


Packing Co., Huffman and Irwin St., Dayton, Ohio. Noted 
May 6. 

Fire, June 23, destroyed the plant of the Central Lumber 
Co., Akron, Ind Loss, $3000, 

Fire, June 21, destroyed the plant of the Cayuga Can- 
ning Co., Cayuga, Ind. Loss, unknown. 

Ground has been broken for the construction of an ad- 


dition to the plant of the Caswell-Runyan Co., manufacturer 
of cedar chests, Huntington, Ind. 

The Lake Shore & Michigan Southern R.R. Co., Dimondale, 
Mich., will rebuild its grain elevators which was recently de- 
stroyed by fire. 


Fire, June 24, damaged the plant of the Wilson Provision 

Co., South St., Peoria, Ill. Loss, $100,000 
WEST OF THE MISSISSIPPI 

The Des Moines Paper Box Co. contemplates the construc- 
tion of a factory at Des Moines, lowa. The estimated cost is 
$120,000. 

Bids have been received by the Terrebonne Milling Co. 
for the construction of a mill and grain elevator at Terre- 
bonne, Minn. 


Plans are being prepared for the construction of a factory, 
for the manufacture of silos, for the Success Silo System, 
Kansas City, Mo. R. T. Owen is Mer. 

The W. J. Davis Shoe & Harness Mfg. Co. contemplates the 
construction of a plant at Owensville, Mo., for the manu- 
facture of shoes. 

The contract has been awarded for the construction of a 


plant at Abilene, Tex., for the Abilene Pressed Brick Co. 
Noted Sept. 10. 
Edwin Day contemplates the construction of a cotton gin 


at Ballinger, Tex. 


The Chamber of Commerce is promoting the construction 


of a plant at Navasota, Tex., for the manufacture of fire 
brick. 
A. Q. Nash will construct a plant at Temple, Tex., for the 


manufacture of silos. 
B. F. King and associates, Purcell, Okla., contemplates the 
construction of an oil refinery with a daily capacity of 300 


bbl. at Lawton, Okla. 

The Holloy Sugar Co. will construct a sugar refinery at 
Deming, N. M 

WESTERN STATES 

The Perth Amboy Terra Cotta Co., Perth Amboy, N. J., is 
building a plant at Plummer, Idaho, for the manufacture of 
terra cotta brick, sewer pipe and paving blocks. The esti- 
mated cost is $500,000. 

The Union Grain & Elevator Co., Provo, Utah, is building 
a grain elevator in the Tintic Valley. The estimated cost is 
$15,000. 

The sawmill of J. H. Cavitt, Camas, Wash., recently dam- 


aged by fire, will be rebuilt. 
The Commercial Orchard 
build a fruit packing plant at 
is $30,000. 
The Northern Board & Paper Mills is building a_ box- 
board factory at Summer, Wash. R. S. Shainwald is Pres. and 
A. H. Dougall Jr., 40 First St., San Francisco, Calif., is Secy., 


Fairfield, Wash. plans to 
The estimated cost 


Co., 
Fairfield. 


Treas. and Gen. Mer. 

The Purity Soap Co., Portland, Ore., contemplates build- 
ing a soap factory at Walla Walla, Wash. W. S. Phelps is 
Pres. 

R. A. Smith, Industrial Agt. of the Union Pacific Co., 


Beaumont, Calif., plans to build a cold-storage plant at Beau- 
mont. W. L. Percy, Secy. Bd. of Trade, Beaumont, is in- 
terested. 

The Federal Construction Co., San Francisco, Calif., will 
build a plant at Emeryville, Calif., at an estimated cost of 
$30,000 for the manufacture of road making materials. 

The Ventura Refining Co. will build an oil refinery at Fill 
pore. Calif., at an estimated cost of $500,000. W. P. Hammon 
s Pres. 
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The oil plant of the Jordon Oil Co., 28th St. and the Santa 
Fé tracks, Los Angeles, Calif... which was destroyed by fire 
June 20 with a loss of $100,000, will be rebuilt. 

The Porterville Packing Co., Porterville, Calif., will make 
additions to its fruit packing plant at an estimated cost of 
$9000. J. A. Milligan is in charge. 

Ernest M. Kenna, 376 16th St., San Bernardino, Calif., will 


build a flour mill at San Bernardino. 
The Rainier Brewing Co., 1580 Bryant St., San Francisco, 
Calif., is building a five- and seven-story, 125x200-ft. brewery. 


The estimated cost is $600,000. Carl Siebrand, Seattle, Wash., 


is Engr. 
CANADA 


J. Turgeon, 18 Carrier St., St. Levis, Que. will build a sash 
and door factory at an estimated cost of $5000. 

The H. Corby Distillery Co., Ltd., Corbyville, Ont., is in the 
market fur one brass lined or brass end motor driven pump 
of from 40 to 120 gal. per minute capacity, one air compressor, 
belt or motor driven with a capacity of 100 to 200 cu.ft. per 
minute. 

The Borden Milk Co., 396 St. Paul St., Montreal, Que., will 
build a new plant at Maxville, Ont., at an estimated cost of 
$40,000. 4 

The Hurlbut Shoe Co. will build an addition to its plant 
at Preston, Ont., at an estimated cost of $25,000. 

The Whitby Brick & Clay Products Co., Whitby, Ont., will 
equip a plant for the manufacture of brick, terra cotta, drain 
and sewer pipe. The estimated cost is $100,000. 


A. E. Hilder will build a brick and tile manufacturing 
plant at Winnipeg, Man. 
Hogg & Lytle, Royal Bank Bldg., Toronto, Ont., will 


build a grain elevator at Manor, Sask. 
Olson & Johnson will build a flour mill at Morrin, Alta. 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 


B. D. McLellan Co., Waterville, Maine; machinery. Capital, 
$50,000. Incorporators: B. D. McLellan, M. F. Lovejoy and 
lL. P. McLellan. 

Fuller Electrical Appliance Co., Medford, Mass. Capital, 
$50,000. Incorporators: Louis D. H. Fuller, Frank A. Mc- 
Claskey and Michael F. Mahone. 

Sweetland Filter Press Co., Inc., New York, N. Y. (Bor- 
ough of Manhattan); filters, filter presses. Capital, $100,000. 


Incorporators: R. C. Campbell, E. J. Sweetland, 149 Broad- 
way; P. F. Sonnek, 50 Church St. 

Rockland Chemical Co., Madison, N. J.; heating appliances. 
Capital, $20,000. Incorporators: William F. Kenny, New 
York; J. A. McNamara, New York and Edward J. O’Donnell, 
Madison, N. J. 


Ft. Pitt Taxicab Co., Dover, Del.; taxicabs, automobiles and 


motor vehicles. Capital, $25,000. Incorporators: Henry S88. 
Jacobs, Edward Sulzer and M. J. Dain, Pittsburgh, Penn. 
National Steel Co., Dover, Del.: rolled steel and steel 
products. Capital, $100,000. Incorporators: H. A. Bingham, 
Oradell, N. J.; Cornelius A. Cole, Hackensack, N. J.; Rob- 
ert A. Van Voorhis, Jersey City, N. J. 
Smoke Consuming & Fuel Saving Construction Co., Dover, 


Del.; appliances to consume and utilize smoke and gases for 
increasing heat. Capital, $25,000. Incorporators: Martin E. 
Smith, Enoch B. Sadler, Wilmington, Del.; Artemus Smith. 

Continental Piston Ring Co., Memphis, Tenn. Capital, 
$100,000. Incorporators: B. H. Mason, Ft. Worth, Tex.; W. P. 
McCadden, C. R. Bryant, S. W. Partlock and J. E. McCadden, 
Memphis, Tenn. 

M. A. C. Tap & Tool Co., Cleveland, Ohio. Capital, $25,000. 
Incorporators: H. J. MeGivern, F. T. Cullitan, W. W. Pliley, 
George Ebert and Philip Le Due. 

Mohawk Motor Truck Co., Ravenna, Ohio. Capital, $25,000. 
Incorporators: S. 0. Dougherty E. M. Jones, E. W. Chapman, 
Herman Hill and W. E. Dougherty. 

Electric Automatic Pop Corn Machine Co., Metropolis, III. 
Capital, $15,000. Incorporators: A. F. Roby, John G. Kotter 
and E. E. Stephens. 


Cedric Threshing Machine Co., Randlett, Okla.; farming 
machinery. Capital, $12,000. Incorporators: J. W. Parker, 
S. J. Fender and J. W. Elmore. 

Trade Cash Register Co., Seattle, Wash.; cash registers. 


Incorporators: J. O. Almen, C. L. Lawry, 
Clay A. Strong, Robert Kinnear and R. L. 


Que.; 


Capital, $2,000,000. 
J. McLain Gibbs, 
Edwinstoan. 

Hepburn Bros., Ltd., Montreal, 
chinery. Capital, $100,000. Incorporators: 
W. G. Rugsley and George G. Hyde. 

F. R. Wilford & Co. Ltd., Lindsay, Ont.; machinery. Cap- 
ital, $50,000. Incorporators: Frederick R. Wilford, Gerald H. 
Hopkins and George E. Donaldson, all of Lindsay, Ont. 

Invincible Machine Co., Ltd., Toronto, Ont. Capital, $100,- 
000. Incorporators: James Y. Murdock, E. B. Daykina and 
N Sales all of Toronto, Ont. 

W. A. Swayze Co., Ltd., Toronto, Ont.; automobiles. Cap- 
ital, $40,000. Incorporators. Elmer M. Rowand, Oscar 
King and M. P. Van der Voort, all of Toronto, Ont. 

Universal Stove & Furnace Co., Ltd., Toronto, Ont., Capital, 
$500,000 Incorporators: George M. Kelley, John D. Falcon- 
briég and others. 

Vacuum Street Cleaning Machine Co., Ltd., Windsor, Ont. 
Capital. $175,000. TIncorporators: William T. Blaney, Wind- 
sor, George S. Clark and John A. Corrick both of Detroit. 


hardware and ma- 
Waldo M. Skinner, 
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an additional building, 40x313 ft. has 
Hoover Steel Ball Co., Ann Arbor, Mich., 
the manufacturing facilities for its new 


Construction for 
been started by the 
in order to increase 
steel ball products. 

For the purpose 
supply business, the Harvey 
more, Md., has been incorporated, 
president. Mr. Harvey has been well-known 
and contractors supply line for many years. 

manufacturers. 


of conducting a general machinery and 
Company, 113 South St., Balti- 
with J. Edward Harvey, 
in the railway 
Arrangements 
The 














will be made for representing leading 
company is starting a complete catalog file. 
The International Nickel Co., 43 Exchange Place, New 
York. Catalog. Monel metal. 12 pp., 4x8% in. 
General Electric Co., Schenectady, N. Y. Bulletin No, 42,552. 
Motor generator sets. Illustrated, 28 pp., 8x10% in. 
Columbia Tool Steel Co., Chicago Heights, lll. Catalog. 


Clarite high-speed tool steel. Illustrated, 20 pp., 3%x6 in. 
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Racine, Wis Form 710. No. 


George Gorton Machine Co., 
fliustrated, 38 pp., 9x12 


agg heavy-duty cutting-off machine. 
n. 
Universal 


Fitchburg, Mass. Catalog. 
etc. Lilus- 


and reamer grinders, 


Bath Grinder Co., 
grinding machines, cutter 
trated, 22 pp., 9x12 in 
Blanchard Machine Co., 
rect motor drive type of Blanchard 
trated, 8 pp., $%x11 in 
Chicago Pneumatic Tool Co., 
Bulletin 34-X. Class A-G “Giant” 
Illustrated, 8&8 pp., 6x9 in 
The Charles Stecher Co., 108-128 N. Jefferson St., Chicago, 
Catalog. Automatic can-making machinery, bench drill, 
lllustrated, 54 pp., 6x9 in 
International Oxygen Co., 115 Broadway, New York. Book- 
let. The I. O. C. System of producing pure oxygen and hydro- 
gen. Illustrated, 24 pp., 6x9 in 
Allen-Bradley Co., 495-7 Clinton St., Milwaukee, Wis. Bul- 
letin B-54. Type H resistance starting switch for alteraating- 
6x9 in 


Di- 
lllus- 


Bulletin. 
grinder. 


Cambridge, Mass. 
Surtace 


Fisher Building, Chicago, Il. 


gas and gasoline engines. 


Til. 


etc. 


current induction motors Illustrated, 24 pp., 
: Ingersoll-Rand Co., 11 Broadway, New York Form No 
3031. Ingersoll-Rogler Class FR-1 air compressors lllus- 
trated, 24 pp., 6x9 in. Form No. 4034 Leyner-Ingersoll water 
drill. Lllustrated, 4 pp., 6x9 in 

The Electric Storage Battery Co., Philadelphia, Penn 


Batteries in automobile starting and light- 
5x8% in Pamphlet. “A Sure 
5x8% in 


Manual of “Exide” 
ing service. Illustrated, 40 pp., 
Start Assured.” Illustrated, 20 pp., 


ed 
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POSITIONS OPEN 


Delaware 
_ CAPABLE FOREMAN for press room making large quan- 
tities of small parts to close limits; must be sober, ener- 
getic man with past record as successful foreman of a similar 
department; steady work and good prospects; state age, salary 
and experience. FP. 15, American Machinist. 

AT ONCE, a competent tool designer, thoroughly experi- 
enced in tool and jig work, for small and medium-sized ma- 
chinery built on a strictly interchangeable basis; none but a 
first-class man who is a good draftsman himself and familiar 
with up-to-date drawing and tool-room practice will be con- 
sidered. Apply in confidence, giving salary, age and full par- 
ticulars of experience. P. 16, Am. Machinist. 

District of Columbia 

DESIGNERS—Wanted, designing engineers; 


first-class 
automatic 


must have had wide experience on the design of t 
and semi-automatic, medium and small-size machinery for 
production on an interchangeable basis. To suc- 


quantity 
cessfully fill this position, applicant must be good draftsman 
himself and not think himself too big to work on board now 
when necessary. Men who present half-baked propositions 
because they lack either the training or the energy to master 
a subject need not apply. Men who have been properly trained 


and whose work is sound will find desirable positions await- 
ing them. Apply in confidence, stating salary, age and past 
experience in detail. P. 17, Am. Machinist. 
Indiana 
CONTINUALLY increasing our force. We in- 


WE ARE 
vite applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind. 


Massnchusetis 


TECHNICAL MAN to handle special alloy steel in New 
England. College graduate preferred having practical ex- 
perience in heat-treating and testing steels. Excellent op- 
portunity for advancement. Write full particulars and ex- 
pestence, giving references and salary expected. P. 999, Am. 
Mach. 


FOREMAN for concern manufacturing small interchange- 
able parts in quantity, to take charge of manufacturing de- 
partment; must be a first-class machinist capable of oper- 
and familiar with rapid production 


ating any machine tool 

under piece-rate system; steady position. In reply confine 
answer to age, nationality, experience, places and periods of 
employment, references and salary expected. P. O. Box 115, 


Springfield, Mass. 

AN OLD, WELL ESTABLISHED CONCERN in Eastern 
Mass. wishes to obtain the services of a general foreman. 
The successful applicant must be a first class toolmaker and 
must be capable of knowing when a machine is properly 
tooled up to give the best production. He must be able to 
estimate cost of making the tools. and cost of producing new 
apparatus. He must be a good executive capable of handling 
men to give the best results. For such a man we have a 
permanent position with good prospects of advancement. In 
replying a previous experience and salary expected. P. 
995, Am. ach. 


M 
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New Jersey 
MACHINIST—AIl around man wanted State wages. J. 


East 46th St. Bayonne, N. J 
New York 
FIRST-CLASS TOOL MAKERS. 
Utica, N. Y. 
THREE FIRST-CLASS vertical boring mill operators, Good 
Kerr Turbine Co., Wellsville, N. Y 


Edward Ogden Co., 


Apply Savage Arms Co., 


wages. Steady work. 

A DESIGNER and practical manufacturer of gas ranges 
by a large eastern manufacturing company Salary in ac- 
cordance with ability and experience I’. 974, Am. Mach, 


WANTED IN CLEVELAND—Superintendent in stamping 
making 


works making small specialties Must understand 
estimates on new work, including tools, and be familiar with 
piece work State age, experience and salary expected. I. 
51, Am. Mach 
Pennsylvania 

MEN wanted to operate Gisholt engine, Libby lathes and 
Warner and Swasey lathes Experience on any one of te 
above-named machines will qualify a man for a _ position 
These are excellent paying jobs. Apply at the employment 
department, Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Penn. 


Tennessee 
FIRST CLASS TOOL and DIE MAKERS wanted. 
location. Premium system with guaranteed minimum 
rate. Steady employment. Not working on war orders. 
Fulton Company, Knoxville, Tenn. 


Civil-Service Opportunities 


Com petitive examinations for the civil-service positions named below will be held on or 
up to the dates given. For detailed information, wriic the Untied States Civtl Service Com- 
mission, Washington, D. C., or other addresses specificd 


Excellent 
hourly 
The 


INSTRUMENT MAKER, qualified as mechanician (Male) 
—$9000-$1020; examination July 27; for vacancy in the Bu 
reau of Standards, Dept. of Commerce, Washington, D. C.; 
or vacancies as they occur in other positions requiring 
similar qualifications; write to the United States Civil Serv 
ice Commission, Washington, D. C., for Circular No. 561 and 
Application Forms Nos. 304 and 202%. 


Employment Agencies 


the Employment Agencies advertising tn this paper agree to refund any registration 
ce on demand any time within the frst siz months when no position ts secured 


THE ENGINEERING AGENCY, INC., Monadnock Block, 
Chicago—Established 22 years; nds high-grade men _ for 
executive and technical positions for manufacturers. Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 


needed—we do the rest. 





AMERICAN 


CORRESPONDENT 

UNDERSIGNED conducts correspondence 
for positions in technical, manufacturing and professional 
lines for $2500 to $15,000 men exclusively. Complete privacy 
assured. No commission charged; only service fee and post- 
age. Send name and address only, in confidence, for prefatory 
details. R. W. Bixby (Established 1910), Sl Niagara Square, 
Buffalo, N. Y. 


POSITIONS WANTED 


Connecticut 


THE plans and 


four 
any- 


ability; five years’ shop, 
special machinery; go 


DRAFTSMAN, 27, inventive 
years’ designing and drafting 
where. P. W. 46, Am. Mach 

VALVE TOOL FOREMAN—A high-grade man of wide ex- 
perience desires connection with progressive concern, valve 
or similar work; successful designer of tools and pre al 
machinery for rapid production; now employed. P. . 986, 
Am. Mach. 


MAN who knows all about the gun 
small ammunition, of mature 
will entertain contract to 
equipment; references given 
28, Am. Machinist. 


business, gun tools and 


years and sure-footed experience, 
and 
w 


tool Gonige 
required -. 


take 
and 


charge of 
assurance 


Illineis 
experience in 


the design and con- 
machinery and 4 


‘HNICAL MAN with 
tools. P. W. 47, 


metal-working 
Chicago. 

MECHANICAL ELECTRICAL 
for family reasons, to return to Briton, superintendent, man- 
ager, salesman, technical graduate, expert mechanic, experi- 
enced shop and oftice work, 6 years United States, only first 
class propositions considered. P. W. 39, Am, Mach., Chicago. 

FACTORY MANAGER is desirous of forming another con- 
nection with a reliable firm. Experienced on small and me- 
dium work such as guns, typewriters, office specialties, etc. 
At present have entire charge of large factory, including cost 
ind purchasing departments. Highest references from former 
employers. P. W. 54, Am. Mach., Chicago, 


TH 
struction of 
Am. Mach., 
ENGINEER, age 38, wants 


Massachusetts 

experience on erection and 
ordnance and general 
draftsman or assistant 


YOUNG MAN with 14 years’ 
design of power plant equipment, 
factory work desires position as chief 
to ranager. P. W. 2, Am. Mach 

MECHANICAL AND ELECTRIC 
graduate, with 15 years’ experience } 
turing and inspection, desires in executive or engi- 
neering position with a grow: acern, preferably in the 
West or Middle West PrP. W. 82, Machinist 

DRAFTSMAN, American, 23; 5 years’ experi- 
ence working from sketches of improvements in 
textile machinery, desires West preferred. P. W. 50, 
Sm. Mach 

PATTERNMAKER 
experience on engines, machinery 
with work for loam and green sand, 
tion, reliable references P. W. 45, Am. 


AL, ENGINEER, technical 


engineering, manufac- 


Am 
mechanical, 

engineers 
change. 


years’ practical 
(varied types), familiar 
seeks responsible posi- 


Mach. 


executive ability, 25 


New Jersey 
MECHANICAL DRAFTSMAN; young man, 
tific course: private school, clean willing worker, 
mathematician, seeks position with manufacturing or 
neering concern. Moderate salary; references. P. W. 53, 
Mach 
MECHANICAL ENGINE 


graduate scien- 
excellent 
engi- 
Am. 


ER experienced in various import- 
ant positions up to manager, familiar with latest methods of 
economical manufacture and decreased cost of production; 
possess initiativ ability, resourcefulness, perseverance, di- 
plomacy; have engineered yearly output of about $2,000,000; 
recognized as designer of machines that produced profitable 
competitive results; highest credentials from former em- 
nlover;: excellent executive and systematizer, P. W. 33, Am. 
Machinist. 

Vork 


machine 
medium 


New 


‘HINIST for 
last place; 


department, 36 
and heavy 


years 
work. 


FOREMAN MA‘ 
old, 9 years in charge 

W. 40, Am. Mach. 

DRAFTSMAN, medium machinery, 
references as 


designer of light and 
shop practice and tec hnic al graduate creditable 
to reliability. FP. W. 37, Am. Mach 

MANAGER—Experienced in uptodate manufacturing meth- 
ods: with ability to build from the ground up or to rehabili- 
tate a run-down establishment. P. W. 49, Am. Mach. 

DESIGNER, experienced on special or automatic machinery 
and control apparatus; a thoroughly practical man with 
executive ability. P. W. 954, Am. Mach 

LESPONSIBLE POSITION wanted Held positions of ma- 
chine designer, machine shop foreman and chief tool designer. 
A-1 shop experience; technical education. P. W. 27. Am. Mach. 

ENGINEERING GRADUATE, with seven years’ designing 
and shop practice desires to connect with a promising posi- 
tion not necessarily in a drafting room. P. W. 38, Am. Mach. 

WORKS MANAGER—At present in similar capacity de- 
sires change Graduate mechanical engineer, broad manu- 
facturing experience. Producer of results in way of efficient 
lant management Only high-grade opening wanted . We 
9¥f, Am. Mach 

SUPERINTE 
versified manufacturing 


NDENT or WORKS MANAGER; 25 
and executive experience; 
ter by intensive methods, successful handler of 
my abilities against your requirements. P. W. 48, Am. Mach. 

MECHANICAL ENGINEER: Cornell graduate, six years’ 
engineering, business and publicity experience, wants position 
in New York City or immediate vicinity Initial salary $1200 
satisfactory with good prospects Address M. E., 404 Decatur 
St.. Brooklyn 


years’ di- 
result get- 
men; check 
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SNGINEER, 20 years’ experience in auto- 

boiler and sheet-metal work; first-class 
designer and organizer; writer of technical literature; seeks 
position as chief engineer, technical adviser, research worke: 
or shop organizer; at present employed as general superin- 
tendent of large sheet-metal concern. P. W. 43, Am. Mach. 


MECHANICAL 
mobile, gas engine, 


Ohio 


SUPERINTENDENT or MAN 
; replies treated confidentially. P. W. 


YAGER, ar mechanics! 


AS 
854, Am. Mach. 


executive 
Chicago. 

MILLING MACHINE DESIGNER, mechanical engineer, em- 
ployed, would change, executive and shop experience. P. W 
1, Am. Mach., Chicago 

CARBONIZER and HEAT-TREATER of steel 
sition as foreman; wide experience, uptodate 
Technical education. P. W. 44, Am. Mach. 

GRADUATE MECHANICAL ENGINEER, 35, shop, design 
and executive experience in marufacture of heavy, light anid 
automatic machinery, desires connection with first-class firm 
> y. 5, Am. Mach., Chicago. 

MASTER MECHANIC OR FOREMAN of erecting shop; 2s 
twelve years’ experience with steam engines (all types), boil- 
ers and general machinery. Knowledge of theory and practic: 
in mechanical and electrical engineering. Excellent refer- 
ences. P. W. 18, Am. Machinist. 


desires po- 
knowledg: 


Pennsylvanis 

SUPERINTENDENT or MANAGER; 28 years experience 
as toolmaker, designer, foreman and superintendent on high 
grade, small and medium size interchangeable work; last 8 
years as superintendent. Resourceful and familiar with 
modern manufacturing methods and cost systems; wishes to 
communicate with concern in need of a high grade man who 
‘an get results. P. W. 965, Am. Mach. 

ENGINEER, chief draftsman, or 
special machinery, manufacturing 
shapes, pulleys, etc., dies, tools, jigs, 
tion, ete. High-class offer only considered. P. \V 42, 
Mach. 


executive. Experienced 
methods, pressed. steel 
mill building construc- 

We Am. 


WANTED 


AGENTS AND SALESMEN 


HIGH GRADE, energetic sales agents to 
sell unsurpassed oxy-acetylene welding and cutting equip- 
ment. Every concern who makes, builds or uses metal or ma- 
chinery is a prospect. Only best men considered—profitable 
connection and broad opportunities for expansion. Write giv- 
ing particulars and references. The Imperial Brass Mfg. Co., 
1200 W. Harrison St., Chicago. 


CONTRACT WORK 

PUNCH PRESS TOOLS, jigs, fixtures, 
Co., Rochester, N. ¥ 

SPECIAL MACHINERY DIES, tools and fixtures accord- 
ing to drawings and specifications; high-grade workmanship 
Saturn Machine Co., Wheeling, W. Va. 

PRESSES available for additional work in ou- 
stamping and drawing department. Let us quote 
delivery on your requirements. Pope Mfg. Co., 
Westfield, Mass 

MACHINERY, 


demonstrate and 


etc. ‘Taylor-Shant, 


sheet metal 
prices ani 
Dept. 152, 


small or medium, 
jigs, 1 to 1000 or more, right to your B 
mitted Berggren and Pearson Machine 
St., New York City. 

WE HAVE AN UP-TO-DATE 
highest quality of gray iron, semi-steel, 
ings. Also operate first-class pattern and 
Would be pleased to figure with machine tool, implement o: 
specialty manufacturers. Will furnish castings only or finish 
work. ‘uriberland Foundry & Mfg. Co., Nashville, Tenn. 


BUSINESS OPPORTUNITIES 


MACHINE SHOP for 
town in central Iowa. Owner desires to 
Price right. B. O. 41, Am. Mach. 

FOREMAN and MANAGER for 
smith job shop. $5000 investment 
Capable young man preferred. B. O. 968 


designing, models, dies o1 
P’s. Estimates sub 
Co., 221-227 Canal 


FOUNDRY and 
and brass cast- 
machine shop. 


produce 


sale. Modern equipment in good 


return to college. 


and black- 
Salary $1809 
Mach., Chicago. 


machine, boiler, 
required. 
Am. 


PATENT ATTORNEYS 
Cc. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. Cc. Inventor's handbook sent upon request. 

MONEY IN PATENTS—We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. S 
Patent Atty., P. H. Pattison & Co., 927 G Street, Washington, 
~~ ¢ 


PATENTS. 


FOR SALE 


immediate occupancy, suitable for war 
Brick buildings, 93,000 feet of 
power plant. 4.6 acres on water 

limits. Price a decided bargain. 
Creighton, Agent, Bayonne, N. J. 


CAMDEN, N. J., 
orders or any business. 
floor space, with very fine 
front, P hiladelphia lighterage 
Substantial mortgage. L. N 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 146 and 147 
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How I Use The American Machinist 


By CHAS. E. SMART, Efficiency Engineer, Greenfield Tap and Die Corporation. 





USE the American 
| Machinist in several dif- 
ferent ways. 


FIRST. To see what new equipment is coming 
into the market. 


SECOND. To read the general articles (except 
those in which | can see from the outline have no 
bearing on my work at the present time.) 


THIRD. To read the letters from the practical 
men and discussion of previous questions. 


FOURTH. At my leisure (at home) to read 
the advertisements. This leisure means usually 
before the next issue arrives. 


FIFTH. To preserve those articles which are 
of great interest and value to me. 


For more than a year I have 
been working in practically 
every department in two of 
our factories and so have 
come in contact in a more 
intimate and detailed way 
than ever before. 


At the time | began this 
work I was interested in 
some system for getting out 
the orders on time and it was 
at this time that the article 
on the system employed by 
the Cleveland Twist Dnill 
Co. came out. We got one 
or two ideas from it but 
never got to the point where 
we used them. Later on the 
matter was brought up by 
one of our number who had 
visited their factory, but did 
not bring home all the de- 
tails and the article in ques- 
tion was again looked up 


and from it came a modified 
system for one of our shops. 
Last fall | became interested 
in drill jigs and had decided 
that | would get several 
booklets which I had seen 
advertised. But just before 
I got ready to buy them the 
American Machinist began 
an article, on the subject 
(page 911) and they have 
been coming ever since, so 
I have never got to the point 
of buying the booklet. 


Last August I visited an 
automobile concern in New 
York State, and there I met 
a consulting engineer who 
was making use of C. G. 
Barth’s geometrical progres- 
sion for machine tool feeds 
and speed. At that time | 
wasn t able to take the mat- 
ter up in any department, but 
since the two articles last 
December | have applied it 
in one or two instances. 


We were getting ready to 
build a small special machine 
for doing a certain operation 
and it was decided that we 
would have one of our local 
contractors do the work. It 
was a machine which we 


had had previously made for 
us and of which we had 
blueprints. That same week 
there was an article in the 
American Machinist on one 
of the important features of 
our machine which was an 
improvement over ours. The 
contractor came to see me 
and | showed him the article 
and he suggested an improve- 
ment over that in the 
American Machinist which 
I do not think he would 
have thought of if he hadn’t 


seen the article. 


Lots of things seem mighty 
easy and common after you 
have seen them and it is 
usually easier to improve new 
things you see than to make 
them out of whole cloth. So 


it is with the American 
Machinist. It is seldom 
that you can take ideas 


bodily from the articles and 
apply them but it does give 
you ideas from which to 
make your start on things 
that perhaps you have not 
devoted a great deal of your 
time, but to which some- 
one has devoted a great deal 
of time. 
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Forging Base-Plates for Lyddite 
and High-Explosive Shells 


By E. 





SYNOPSIS —Pipes in the bases of shells are al- 
ways a possibility. To prevent the flame from the 
propulsive charge traversing such possible pipe and 
detonating the explosive charge prematurely, the 
bases of all high-explosive shells are recessed and 
fitted with a base-plate. The grain of the metal 
in these is at right angles to the axis of the shell, 
and they securely seal any pipe or fissure. 





No matter by what process bar steel is produced there 
is a possibility of piping and seams. The blanks for com- 
mon lyddite and high-explosive shells are forged from bar 
stock. Should a pipe exist in one of the original blanks 
made from either cast bar-billets or rolled bar-stock it is 
almost certain to be in the forged blank. With ordinary 
British shrapnel this is of no consequence, as the explosive 
charge is contained in a metal receptacle—the cup—and 
there is no chance of the flame from the propulsive charge 
communicating with it by way of a pipe. 

With the explosive shell conditions are different. The 
hollow body of the shell itself acts as a container for 
the explosive charge, and should there be a pipe in the 
shell base, there is 
propulsive and explosive charges. 


connection between the 
The flame 


propulsive charge traversing such connection would ce 


immediate 
from. thy 


tonate the explosive charge and cause the destruction of 
the gun and probably of all the men near it. 

In order to preverit such possible disaster the high 
explosive shell has a bored and threaded recess in the cen 
ter of the base on the outside, to receive a base-plate forged 





FIG. 1. FURNACE 


from flat steel. The grain of the metal in the base-plate 
therefore runs at right angles to the axis of the shell. The 
base-plate is accurately machined to fit the threaded hole, 
is screwed and riveted in place, and finally turned flush 


with the base of the shell. It thus securely seals any pipe 





AND FORGING 


A. SUVERKROP 


or fissure, should one exist, and prevents premature ex 
plosion of the charge contained in the shell. 

In the Turcot shops of the Canadian Car & Foundry 
Co. the blanks fer base-plate for 4.5- and 5-in. high 
explosive shells are made on an Acme forging machine, 




















FIG. 2, THE WORK DIES AND SCRAP 


hown at A in Fig. 1. The dies, two disks and the serap 
are shown at B, 


The stock used is lengths, which 


1x3-in, cut in 3-ft. 
weigh about 27 lb. These bars are heated four at a time 


in an oil-fired furnace, shown at C. 
THE 

The machine is rather awkward for the forging work, 
run up the 


FORGING OPERATION 


as the operator must grip a bar in his tongs, 


steps and insert the end vertically in the dies. 





MACHINE 


An enlarged view of the dies, work and scrap appear in 
B is mounted in 


Fig. 2. The die A, Fig. 2, is fixed, while 

the movable slide. The hot bar is fed down past the 
blanking die C secured to the face of A. The die B 
advances until it strikes the face of A, where it dwells 
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FIG. 3. THREE STAGES IN 
till the advancing punch, not shown, blanks a disk through 
the hole in (@, pushes it along the tubular opening D, 
and squeezes it into the form F at the end of the stroke. 
On the completion of the stroke the punch and the die B 
recede and the forged base-plate is removed with a pair 








FIG. 4. REMOVING FINS ON BOLT THREADER 


of tongs from the die. Two men can forge 2000 of these 
base-plate blanks in 24 hr. 
are 


The forgings as they come from the machine 


rather rough and would average as shown at A, Fig. 3. 
The fins are of course caused by necessary clearances be- 


tween the dies and the punch. 


THE 
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FIG. 6. GAGE 
AND SIZE OF HEAD 


GAGE FOR FORGING 
THICKNESS 


FIG. 5. 


PRODUCTION OF BASE-PLATES 


The machine shown in Fig. 4 is an old bolt threader 
that is used for removing the fins. Two only of the three 
heads of the machine are used. An end mill, with a hole 
for the passage of the square shank B, is used to remove 
the fin from the back of the base-plate. The latter is 
gripped in a shallow cup chuck, held in the bolt vise FZ. 
Two setscrews prevent it from turning. The work is ad- 
vanced to the cutter by the lever F. 

After the fins are removed from the back the work C 
is gripped by the square in the bolt jaws of the vise G, 
so that the fins can be removed from the front, with the 
facing cutter D, the vise G being advanced by the lever H. 
Two men can remove the fins from 1200 base plates in 
24 hr. The work then appears as shown at B in Fig. 3. 


INSPECTION OF THE WorK 


From the bolt cutter the work goes to the inspection 
tables, where the gages shown in Figs. 5, 6 and 7 are used. 
The captions indicate their application to the work, there- 
fore no further description of the inspection operation is 
necessary. 

Here and there an occasional base-plate fails to pass the 
visual inspection, the principal cause being scale or a de- 
pression in the center of the face. Such base-plates are 
restruck. 

ReESTRIKING IMPERFECT WoRK 

The work that fails to pass inspection is heated in the 
furnace B, Fig. 8. The operator takes the hot base- 
plate in a pair of tongs, dips it for an instant in cold 
water, which causes the scale to break and fall off, and 
places it with the shank in the square hole in the die A. 
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lis helper holds the die between the members C and D 
ith the face of the work toward the moving member C. 
‘hen the machine is tripped C strikes the face of work 
ud the rear end of the die A brings up against the metal 
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should show parts expected to be re placed and give the 
quantity to order on each item. The maximum should 
not exceed a 60-day supply, requisitions being made 


monthly except on special items. The scrap heap also is 





FIG. 8. RESTRIKING 


blocking D. The work comes from the restriking die as 
shown at C, Fig. 3, practically without scale, and as ther 
are no joints or fissures in the die there are no fins to be 
removed. 

x 


Meeping Down the Material 


Investment in a Garage 


By G. P. Moran 


By using a classified stockkeeping system designed 
by the writer, one of the largest private commercial ga 
rages in the United States, operating more than 500 
trucks and taxicabs, discovered that approximately $20, 
000 was unnecessarily invested in material. In other 
words, the stockroom had tied up in capital $20,000 which 
could have been otherwise used. 

Several years ago when the various companies engaged 
in extensive city deliveries changed from the horse-drawn 
to motor-vehicle equipment, the question of a uniform 
stockkeeping system did not receive any special consid 
eration, and now probably 90 per cent. of these companies 
find their stockrooms overloaded with surplus and obso 
lete materials. Very few can show that their monthly dis 
bursements equal even 30 per cent. of the total material on 
hand at the first of each month. At least one million dol 
lars is thus tied up in the stockrooms of such companies, 
and this is a conservative estimate. To prevent the over 
loading of the stockroom, my own firm has found it neces 
sary to introduce a stockkeeping system embracing uni- 
formity in ordering, handling and accounting. Since 
the cost of operation per vehicle is increasing yearly, the 
management must Plac- 
ing in operation the system described later not only offset 
this increase, but made it possible to add new equipment 


curtail expenses somewhere. 


with the money released from surplus stock. 
As a rule requisitions for material are made in slip- 
instead of from stock-record books that 


shod fashion 


Dik 


BULLDOZER 


AND 


venerally looked upon as so many tons of scrap iron, 


whereby it is possible to reclaim parts from scrap at ten 


cents on the dollar. Those materials that can be welded, 


bushed or built-up should be sorted out. Under no con 


sideration should materials in the scrap heap be sold 


without sorting. 


The following classification condenses some 3000 items 


into 35 groups; such material as axles, radiators, spare 


wheels, fenders, drive chains, sprockets, gears and bear 
ings are kept separate because they are not purchased 
from the car manufacturers. ‘The classified balance sheet 


is a protection against surplus, since it shows exactly 


what materials have a tendency to accumulate through 


had judgment in ordering. The parts common to one car 


only are subdivided according te the manufacturer’s 
catalog. 
rHE CLASSTFICATION 
Class 
l A Cars, 4 models 
2 B Cars, 2 model 
} Cc Cars, 2 model 
H D Cars, 1 mode! 
> E Cars, 1 model Material subdivided in assembfies as motor, 
6 F Cars, 1 model lutch, brake, et 
7 G Cars, 3 models 
8 li Cars, 2 model 
9. 1 Cars, 2 model 
0 J Cars, | model 
l Rear-axles for all cars 
ition and storage for electric trucks and parts of same 


Ball bearings, new only 
| Ball bearings, repaired 


1 

I 

12. Battery material, igr 
1 

1 

15 Roller bearings and cups 
1 


6 Brake lining and leather, except special belts 
17. Brass—shim, bar, gauze, sheet, ete 

18 Bronze—cast, Tobin and tubing 

19 Carburetors and carburetor parts 

20. Chain—skid and other skid device 

21. Chain—driving and parts of sam 

22 Copper—bar, sheet, tubing, cast, bare wire, ete 
23. Fenders and pockets—all cars front and rear 
24. Gear—all cars—all kinds except speedometer 


ial to one make of car required 
cups, all electrical material a 
und parts, snap and push 


25. « General—includes all material not spe 
for running repairs, as spark plugs, grease 
insulated wire, tape, fuses, portable lamps 
button switches, et« Fiber, dry shellac, all paint varnish, oils, waste, et 
Sheet lead, solder, burning lead, babbitt, all packings, felt, gaskets, pix 
fittings, welding and brazing compounds, horus, fire extinguishers and 
mileage devices 

%. Hose—-all kinds and sizes 

Lamp material—oil and electric and parts 

Magnetos and all parts, including coil 

Manufactured material, axles excepted 


-F-+1 
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as bolts, nuts, cotters, iron rivets, washers, 
machine screws, hose clamps, steel balls, emery 


39. Miscellaneous hardware, 
capscrews, wood and 
cloth and all tools 

1 Repaired material, as armatures, 
springs, tires, rebored cylinders 
material. 

32. , Steel and iron products, all bar, sheet and cast 

33. Sprockets, driven and driving, subdivided into as many groups as cars—A, 
B, C, ete 

34. Tires and tubes, new only 

35. Shelby steel tubing 


It is necessary to arrange the materials in the stock- 
room according to the classification. Bins should be 
numbered and a stock card attached to each bin, on which 


crankshafts, crank cases, hangers, 
in fact, all built-up, bushed or welded 
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ing boys after parts and delaying important work is elim- 
inated. Fewer bills and less office routine results, and 
there is absolutely no material in the stockroom that will 
not be required. Thus a general saving all around is 
effected. 

The stock book, stock card and requisition record, all 
safeguard the stockroom, but a classified balance sheet 
must be rendered monthly for the inspection of the super- 
intendent, who should check the stockkeeper. To ren- 








material received is added and material disbursed de- der this balance sheet it is necessary to teach the stock 
THE STOCK RECORD BOOK 
} January February March 
Descrip- rere . epenemme wane ne 
Bin tion Com- Required To Maxi- |} On | |} On | On | Actual : 
No. | plete for | Car mum Hand | Due | Order | Hand Due | Order} Hand| Due | Order Inventory | Value 
- | -_ a — | — 





ducted. This shows the balance on hand at all times. On 
the end of the stock case should be an index to the material 


in the bins. If the case contains miscellaneous material, 


the list should be alphabetical, and if it is special to one 
car only, it should be according to assembly. By us- 
ing this system, it is possible for anyone to find any ar- 


ticle desired and also to find out how much is on hand. 
Requisition Recorp 


Next, a requisition record is indispensable. It is ob- 
vious that a record of what is being ordered is necessary 
so that reports can be made relative to stock ordered, 
thereby acting as a safeguard against undue accumulation 
of surplus material. Entries in the stock book should be 
made from the stock-bin cards in classification order, leav- 
ing space for additional items that will be added. 

The figures under “Bin No.” show the location of mate- 
[If a part is com- 
“To Car” means 
how many on a car; sometime material wears out in pairs. 
“Maximum” should not exceed 60-day supply. The “On 
Iland” column is filled in from balance shown on stock-bin 


rial. “Required for” is very important. 
mon to 50 cars, it should be so stated. 


cards. The “Due” column forms the open orders. The ma- 
terial should then be ordered according to requirements. 
The stock-book record covering the manufactured material 
will show the maximum for six months, also the selling 
price and the price paid the manufacturer of the car 
part. 

Requisitions made from a record of this kind will be 
The requisition form should be about the 
Before the 
monthly requisition period the stockkeeper should con- 


complete. 
same as the form for the stock-record book. 


sult his superintendent to see what cars are to be over- 
hauled and the parts special to that make of car should be 
This would not affect the material 
under normal conditions 


ordered accordingly. 
required for running repairs ; 
that is practically constant. 


ah : . . -_ _ 
liming REQUISITIONS 


In order to avoid a congestion of requisitions in the 
purchasing agent’s office, these should be made on the 
first and fifteenth of each month. As the requisitions 
can be made from the stock-record books, which should 
run for a year, it is only the question of a few moments’ 
time to answer any question, no matter how pointed, re- 
garding requirements. By following this method it is 


impossible to run out of material. The necessity of send- 


RS Hk oe O~ HOA &, a 


clerk to make orders for material disbursed according to 
the classification. At the end of the month, the stock- 
room orders are placed in classified order and the total 
of each classification taken. The orders covering material 
shipped away are also classified, giving the total of ma- 
terial drawn from the stockroom. The purchases as well 
as the manufactured material have to be classified to get 
this “Received” side of the balance sheet. 


THE BALANCE SHEET 





For Month of January 





| On Hand 








First of Received | Total to On Hand Last 
Classification Month During Acct. for | Disbursed of Month 
1. Description 
2. Description 
3. Description | 
1 


Description] 





To render this balance sheet takes ten minutes of the 
stockkeeper’s time every day, five hours of the office 
boy’s time each month placing the orders in rotation, and 
five hours’ time at the adding machine inking the totals 
on the balance sheet. This is a simple but effective sys- 
tem, and one that has certainly increased the efficiency 
of the stockroom in which it is enforced. It has elim- 
inated unnecessary expense, and assured successful and 
economical operation of vehicles. It should operate sat- 
isfactorily in the garages of corporations using over 50 
vehicles. 


Figures Supplied by the Traffic Committee to directors 
of the National Automobile Chamber of Commerce, showed 
April shipments of automobiles in this country to have been 
the greatest in the history of the industry. There were 17,084 
carloads shipped, compared with 14,122 carloads in the 
same month last year, showing an increase of nearly 25 per 
cent. The Cadillac company has given out figures on the 
production through April of its eight, and they indicate that 
up to the first of May the concern had shipped 8286 cars of 
the 1915 type, and of this number 2325, or over a quarter, 
were turned out in April. The Saxon Motor Co. shipped over 
1800 cars in April, which is three times the output of April, 
1914, For the first four months of this year over 6200 Saxons 
have left for all parts of the country, and it is expected that 
about 3000 more will go out during this month of May. In 
April the King company shipped 576 eights and 180 fours. It 
was about the middle of January before King was able to 
make deliveries on its eight, and since then 1352 of them 
have been shipped. The Ford organization built 16,108 more 
cars in April this year than during the same month the 
previous year. The total for the month just passed was 46,510, 
the largest number ever produced in a month. There is much 
speculation now as to what the price of Fords will be for 
the 1916 fiscal year. Some have it that 500,000 will be turned 
out, making possible a price reduction corresponding to the 
eut of last year. 


as 
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Paying Small-Shop Workmen--I] 


By Joun H. Van 





SYNOPSIS— 
the straight daywork system of paying help and are 
also prejudiced against the piecework system still 
have left the choice of several other plans. The 
two most common of these are the premium and 
the bonus schemes, both of which are here de- 


Those who are not satisfied with 


scribed. A comparison is made showing how a 
saving effected by a workman ts divided up under 


each of these four systems. 





Two men were talking together in the assembly room 
One was a train dispatcher and the other a 
“Do you realize,” asked the train 


of a lodge. 
machine-shop foreman. 
dispatcher, “that men in our profession have a useful life 
of only five or six years? Why, at times there are as 
many as eight trains in my division for whose safe ar- 
rival and departure at various stations I am responsible!” 

“As many as all that?” interrogated the foreman. “I 
think that when I get tired of working for a living I'll 
take up train dispatching. In my department I have 20 
men to look after and 25 different There 
are from 30 to 40 varieties of pieces that go through 
this department every day, varying in number from 100 
to 2000 individual pieces. These pieces correspond in a 
small way to your trains, for they must arrive and de- 
part without delay, and even under the best of conditions 
the boss wants me to get twice as much as possible through 
this department. They say that a man can think of but 
one thing at a time, but we foremen know this isn’t so, 
and if I, myself, had but eight things to think of at once, 
I should consider myself lucky.” 


machines. 


Tue Erriciency or A FOREMAN 

The small shop has an advantage over the large shop in 
the matter of supervision. Did you ever stop to consider 
what a low percentage of efficiency, as far as supervision 
is concerned, is possessed by the average shop foreman ? 
Not through any particular fault of his, but as a result of 
existing general conditions. 

The efficiency of a foreman is ordinarily better in the 
small shop than in the large, because of the greater num- 
ber of men to be looked after in the larger plant. In 
some of these one man has to take care of a department 
containing 30 or 40 workmen, but assuming that one man 
directs the efforts of only 12 others, let us see how this 
supervising efficiency figures out. We may assume that 
he is an average foreman and not an exception, and also 
that the shop is an average shop, in which case out of a 
nine-hour day our foreman would probably spend two 
hours of his time in chasing work, conferring with the 
boss and looking up drawings. He would spend at least 
an hour a day in scheming new ways of doing things, ar- 
ranging for tools, keeping the shop cleaned up and ma- 
terial moving. Not being a man who can work continu- 
ously, we must allow him one hour out of his day for 
lost time, resting, and other things not relating directly 
to the work. He has five hours left for the actual super- 
vision of work. Now, assuming that he has 12 men, each 
of whom puts in 9 hours a day, making a total of 108 
hours, these 5 hours which he has available must be spent 


DEVENTER 


over 108 hours of labor, which is to be supervised. It is 
evident that but 4,5 per cent. of this labor can be under 
the actual supervision of this foreman, even assuming, 
which is by no means the case, that he supervises “to 
beat the band.” If a shop foreman could concentrate for 
five hours continuously, he would no longer be a shop 
foreman, but president of a bank or a steel corporation or 
something similar. He 


if he could effectively use half of these five hours in this 


would be an exceptional man 


way, in which case his actual supervision efficiency would 


5) 


more probably be 2.3 per cent. when in charge of 12 men. 


In the case of the larger shops where it is not unusual 
men to one foreman, the efficiency 


to have 24 or more 


would drop to a little over 1 per cent. Evidently, so far 
stimulation the 


cannot come from his actual supervision, but must be 


as any from foreman is concerned, it 
brought about indirectly, either through the pay system 
or by means of records that are brought to his attention 


daily. 


Tue Premium PLAN 


You have seen that the objection to piecework on the 
part of the employee is the fact that it is a general prac- 
tice for firms employing it to cut prices. And the reason 
for this lies in the fact that the entire direct 
saving made under a piecework system goes to the man 


labor cost 


and not any of it to the company. 


The premium plan was devised to get around these 


objections. It may be called an automatic price-cutting 
device. In other words, a record is taken as a standard, 
and if the work is completed in less time than this, part 
of the saving goes to the man and part to the firm. 

Until time study came to be known and used, the stand- 
ard records used in paying for work on the premium plan 
were obtained from records of past performance. And 
here is where a critical weakness came in. Those who 
worked under a system administered on these lines, know- 
ing that new jobs would be tested a few times at daywork 
before the price was made, were naturally careful to 
have these daywork records sufficiently liberal to make 
a very comfortable premium standard. This objection 
has been removed in those plants where time study is used 
to establish the standard time, in which case the premium 
plan loses most of its objections as far as the employer is 
concerned. 

An advantage of premium pay as compared with piece- 
work lies in the fact that the shop manager is able to 
manipulate it more flexibly. If a man who has a piece- 
work job finds that his work is costing too much he has 
no other remedy than to cut the price if he wishes to 
continue making the article, and he thus adds another 
straw to the overloaded camel’s back. With the premium 
plan he can give the work to a man at a lower rate. 

In your shop there are often men whose value you do 
not measure strictly by their output. A man, for in- 
stance, even with a good high output may have a disturb- 
ing influence that makes you value him much less than 
someone else who is not quite as efficient a worker. There 
are men who set good examples, and a good example, 
while it is not rated commercially, is still a valuable 
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thing to have around. Under the premium plan the 
individual workman’s rate enables you to make allowance 
for such factors in a way that would be impossible under 
any system other than daywork. 

RATE-SETTING 

No matter which system of compensation is used, it 
is necessary to set rates or make standard time records, 
ang the process of doing this is known as “rate-setting.” 
Briefly, there are four ways of going about it: First, 
setting the rates according to “experience” which really 
means guessing at them; second, basing them on former 
cost records; third, basing them on an actual demonstra- 
tion; and fourth, on time study. 

Beware of the arbitrary piece-price or standard-time 
He is as dangerous as a firecracker in a gun- 
powder factory. I have worked in shops where an indi 
vidual of this kind, after scratching his head thought- 
fully, would announce a piece price that was always much 


setter. 


too high or too low. The resulting diplomacy necessary 
to keep the force satisfied, on the part of the man giving 
out the work, would pull many a state through an inter- 
national crisis. 

So far as past performances are concerned, you don’t 
want this, either. You are looking ahead and not back 
ward, and more than likely your past records, being in 
the control of those who do the work, are not a criterion 
by which it would be to your advantage to be guided. 

Demonstration would seem to be a better plan than 
either of those mentioned, and it is, provided the one 
who makes it is competent and yet not too expert. The 
demonstrator who is a circus performer on a certain 
class of work will set records that the average man will 
fall far short of attaining. No matter which system 
is employed, you must have a capable and representative 
man to make the standards. 

There are other things necessary also. Even if the price 
setter is a capable and faithful man and his records are 
based on thorough analysis instead of guesswork, there 
still be fol- 
Kither the capacity of machines doing similar 


will trouble unless one of two courses is 
lowed. 
work must be equalized or differing prices or time allow- 
ances must be made for the same piece on different ma 


chines of the same type. 
THe ALTERNATIVE 


Equalizing machine capacity is possible in the large 
accomplished by standardized feeds, speeds 
But it is out of the question for 
small plant, which must turn to the alternative 
make the the machines. There 
must be a higher price, for instance, for rough-turning 
shaft done the old belt-feed lathe 
over there in the corner—the one that looks as if its 3-in. 
driving belt was all that was keeping it from collapsing 
than that which is paid 


plant, being 
and driving power. 
the 
and 


prices to sult 


this when it is on 


Into a pile of junk on the floor 
for this same shaft when it is turned on the new geared 
head lathe with the 6-in. driving belt. It is strange that 
those who do not accept this principle will nevertheless 
make differing prices for work done with and without 
jigs, not realizing that the underlying theory is exactly 
the same—that a just piece price or time allowance must 
be in accordance with the facilities for doing the work. 
For a graphical comparison of the four systems, con- 
sider the case of a certain product in which the daily 
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10-hr. output is increased from 30 to 40 pieces. I will 
assume that the operator has been getting 30c. per hour 
and that the overhead has been equal to the direct labor 
at this rate, or 30c. per hour also. Naturally, with the 
increased output the percentage of expense has increased, 
let us say 15 per cent., making it 3414c. per hour for 
the 40 per day output. 

How do the various incentive plans divide up the 
cost saving made by increasing this output? This is the 
question that is of vital interest to all concerned. 

With ordinary daywork, the old labor cost was 10c. per 
piece, and the burden cost 10c. each also. With the in- 
creased output the labor cost has dropped to 714c. each 
and the burden to 8°*/, ,c. per piece. The total labor 
and burden saving is $1.548 per day and it all goes to the 
firm. 

DAYWoRK WITH AN INCENTIVE 

When you examine daywork with an incentive, we find 
that the man’s rate is presumably increased as a re- 
ward of his higher output. Suppose that he maintains 
this output and is raised to 35c. per hour; this makes 
the labor cost, at 40 pieces per day, 87°/, 9c. each. The 
burden remains proportionate to the output, at 8°*/,, 9c. 
The saving is the same, but 50c. of it goes to the man. 

Now take the case of straight piecework with similar 
conditions, which-means a piece price of 10c. each, an 
output of 30 per day and an overhead of 10c. per piece. 
If this output is raised to 40 pieces, all the firm gets out 
of it is the reduction in the total overhead which comes 
with the increased output and which is the same as before, 
amounting to $0.548 for 40 pieces per day. The work- 
man carries home the balance of one dollar. This is a 
great reason why piece prices are so frequently cut. 

Coming to the 50 per cent. premium plan, basing the 
standard performance on 30 pieces in 10 hours, the allow- 
ance for 40 pieces will be 13.33 hours. These being 
completed in 10 hours effect a saving of 3.33 hours. 
The man gets his $3 a day plus a premium of half the 
time saved at his day rate, this amounting to 50c. The 
firm takes an equal amount and also all of the overhead 
saving, and puts away $1.048. 

Tue Bonus PLAN 

Finally, we get to the bonus system, which is a sort of 
automatic combination of daywork and piecework. The 
standard performance is, as before, 30 pieces in 10 hours. 
The time allowed for the 40 pieces is therefore 13.33 hours. 
Completing the job in 10 hours, the workman is paid for 
13.33 hours at his day rate, plus the bonus, which is 
equivalent to a raise in his hourly rate for these hours. 
Figuring that overhead expense per piece is similarly 
reduced by the increased quantity and that the total cost 
saving is as in the other cases, the man gets all of the 
direct labor savings and the firm gets simply the reduc- 
tion in overhead. It will be realized that the results are 
similar to straight piecework. The difference is that the 
bonus system is based on a very accurate determination of 
standard time and that the requirements to earn a bonus 
are high. 

| For a more detailed description of various wage sys- 
tems, see “Review of Existing Wage Systems,” by C. B. 
Auel, AMERICAN MACHINIST, Vol. 36, page 945; “Prin- 
ciples of Industrial Organization,” by Dexter S. Kimball ; 
“Handbook of Machine Shop Management,” by John H. 
Van Deventer.—Editor. | 





July 15, 1915 AMERICAN 


Assembling-Jigs for Adding 
Machine Parts 


By 





SYNOPSIS—The parts of an adding machine 
must be accurate and interchangeable, and the 
assembling jigs shown are exceptionally well made. 
Parts of a standard size that may be made up in 
quantities are used wherever possible in the con- 
struction of these jigs. Accuracy, however, has 
not been secured at the expense of simplicity and 
ease of operation, which are so important in 
economical production. 





The manipulation of the adding machine shown in 
Fig. 1 is extremely simple and easily understood. This 
machine is made by the Duco Adding Machine Co., 
St. Louis, Mo. The parts designated by letters are: 
A, split key; B, clear key; C, total key; D. non-add key ; 
E, paper twirler; F, visible item lever; G, handle; //, 
error keys; J, paper roll. In using the 
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with the regular additions in the same or different 

columns. This key automatically releases itself after 


this 
machine, when specially fitted. The items are printed in 
blue and the totals in The 

35 lb. and has a capacity for totaling 99,999,999.99, as 


every operation, Fractions may also be added on 


red ink. machine weighs 
there are 10 printing wheels. 

The mechanism has been so designed, from sheet-metal 
and bar stock, that practically everything is the product 
of either the turret lathe or the punch press. The punch- 
press work is done in subpress dies, and drilling jigs, 


Those 


or assembling jigs, 


as usually understood, are not used as a rule, 


which are used are merely pinning 


so made as to hold the parts in position while being 
drilled for the pins that hold them together. 
In the jig shown in Fig. 2, an assembly of parts is 


shown in position. The assembly and the jig are shown 





machine, the paper must first be run in 
straight and the end brought over the 
little arm in front of the roll. Before 
any items are put in, the machine must 
be clear. This is ascertained by push- 
ing down the “clear key” B its full 
length, at the same time operating 
the handle. This key will not go down 
unless the total in the machine has 
been printed. It is therefore necessary 
before clearing to print the total. This 
is done by pushing down the “total” 
key C with the thumb and operating 
the handle. The finger 
holds, may then be pulled down by in- 
serting the fingers of the right hand 
into the depressions corresponding to 
the numerals to be added. If it happens 
to be 251, then the figures will line up 
just at the edge of the front, as shown 
at J. the handle 
now prints these figures on the paper 


sectors, or 


Pulling down on 


and automatically releases the sectors, 
which return to position. As many 
sectors may be pulled down at once 
as there are numerals to be printed, 
up to the total width of the sectors, 
nine in number. If a mistake is made 














in pulling down the wrong number, 

pressure on the corresponding error 

key, like H, releases the sector, which may then be 
set correctly before pulling the handle. The method of 
arranging the finger holds makes all the items visible in 
a straight line before printing. If it 
what is printed, pressure on the lever F brings the work 
into view. Releasing this lever automatically returns the 
paper to printing position. The split key A is used when 
it is desired to add more than one column at a time. 
The non-add key D is used when it is desired to print 
items without adding them. With the non-add key down, 
any number of items may be printed without interfering 


is desired to see 


FIG. 1. THE DUCO ADDING MACHINI 


more in detail Fig. 2-A. The assembly is placed fh the 


jig with the middle shaft resting in the V-block A and 
the other shaft under the overhanging member B. The 
pleces hy locate the work endwise. The shaft in the 


V-block is clamped down by two eccentric pins D and BE, 
operated by knurled heads from the back. The knurled- 
head F is now turned, drawing the triangular piece G 
toward the front and forcing the shaft solidly against 
This locates and locks the 


The cover of the jig is now 


the overhanging part of G. 
assembly securely in place. 
lowered so that the T-end of the post H proje ts above it 
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The latch J is then turned so as to force the beveled ends 
of the slotted part’ under the T-end. ‘This locks down 
the cover, and the work is ready to be drilled. 

The bottom of this jig is shown in Fig. 3 and may be 
taken as typical of most of the similar ones, The back 
pieces are held to the base by two fillister-head screws 


with a dowel pin between them, Six ;j-in. dowels locate 
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Both the assembly of parts and the jig shown in Figs. 
t and 4-A resemble those just described. The slight 
difference in shape, however, makes it possible to use 
four eccentric clamps instead of two. The central shaft 
is laid in V-blocks, with one end projecting into the 
The thumb-screw B is used to 
The two eccentric 


channeled end piece A. 


force the shaft into this channel. 




















FIG, 2. PARTS-ASSEMBLING JIG 


the other parts on the base and are held in place by four 


and two with j,-in. heads. 


; in. long over all, half of this length 


screws with %-in. heads 
The legs used are 3 
being screwed into the base and the other JQ in. used as 
the leg. The largest diameter of the taper part is ‘g in., 
and the threaded part is 44 in. in diameter. A small 
cross-hole is drilled through the leg, into which a piece 
of rod may be thrust to screw it in with, or a spanner 
wrench may be used. Legs of this size are used on a 
majority of the jigs and are made up in quantities, This 
is also true of the dowels. These are made 14, 75, 4 


and ,; in. in diameter, to suit the sizes in which they 


FIG. 3. BOTTOM OF JiG 

clamps are then turned from the back. Next, the front 
eccentric clamps are tightened. The surface of the block 
(’ on which the outer shaft rests, is beveled so that the 
action of the eccentric clamps is a wedging one, tending 
to prevent movement of any kind in the work. The 
details of this piece and the jig are shown in Figs. 4-A 
I-B. 


and 
Jig FOR MAIN OPERATING SECTOR 


The jig shown in Figs. 5 and 5-A is used for correctly 
locating the assembled end pieces on the center piece and 
holding them while the dowel holes are drilled. The 























FIG. 4. ASSEMBLY JIG AND WORK 


are used. The screws used are bought in standard sizes. 
The eccentric clamps are made from standard 14- or 
f-in. drill rod, and knurled heads of a standard size 
are pinned on the ends. Wherever possible, strips cut 
from bar stock of a standard size are used for back braces, 
end pieces, V-blocks and the like. 


FIG. 5. JIG FOR MAIN OPERATING SECTOR 

lower end piece is located by means of formed plates, 
as shown, post locates the center, and the upper end is 
located by means of the pin A which is set between two 
of the segment teeth. When the cover is down the center 
is also forced down by a clamp operated by the thumb- 
screw B. Two dowel holes C and D are drilled, half in 
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DETAILS OF JIGS USED IN ASSEMBLING ADDING MACHINE PARTS 
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the upper end and half in the center piece, the drills 
being run through the bushings # and F. Two other 
holes are drilled into the other end, quartering these, the 
jig being made to be turned over and set on the legs 
shown on the cover. 

The accumulator shaft and pinion are assembled in 
the jig shown in Figs. 6, and 6-A. The block A has a 
V-groove cut across the front. The shaft B is laid on the 
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down until the stop M comes in contact with the top of 
the V-block A. 
Jia ror Rippon FEED-OPERATING SHAFT 

The jig shown in Figs. 7 and 7-A is for machining 
the ribbon feed-operating shaft. It is laid in the jig 
in two V-blocks, between pieces which locate it endwise. 
The end arm A has a small hole near its tip, into which 























FIG. 6. JIG FOR ACCUMULATOR SHAFT 


in front of this V-groove, with its end 
The pinion £ is 


retaining piece C’ 
shoulder against the hardened stop D. 
located by means of the small lever F’, the projection of 
which is forced between two of the pinion teeth. The 
shaft is forced solidly in place in the V-groove by sliding 
up the plate G, which is then tightened by means of the 
eccentric lever H at the back. To permit the clamping 
plate to drop down out of the way when inserting or 


FIG. 7. 


JIG FOR RIBBON FEED-OPERATING SHAFT 


a pin with a knurled head B is thrust. The arm C at 
the opposite end is slotted and in consequence must be 
accurately located in another way. This is done by 
thrusting the pin with the knurled head D into the slot, 
and then clamping the arm down onto the pin by means 
of the eccentric pin £. This eccentric is so set as to catch 
the arm just above the bend, thus forcing the pin to the 
end of the slot. The shaft is locked into the V-blocks 




















FIG. 8. JIG WITH AN ASSEMBLY OF PARTS 

removing the work, it is slotted diagonally, as shown at J, 
where the clamping bolt J goes through it. To keep the 
plate from cocking up, a slot is milled at the same angle 
at K, which slides over a pin set into the front of the 
V-block. The pin hole is drilled through bushing L, 


and no lock is needed for the cover; it is simply pressed 


FIG. 9. JIG FOR CLEARING CROSS-SHAFT 
by eccentric clamps operated by the knurled holds F and 
(i. The cover is locked in place as in the smaller jigs 
previously described. 

Another pinning jig for an assembly of parts is shown in 
Figs. 8 and 8-A. The main shaft is located in V-blocks 
between end pieces. The secondary shaft rests on blocks 
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eveled toward the V-blocks. The eccentrics are first tight 
ened from the back of the jig, and then the front ones are 
tightened, forcing the secondary shaft down solidly on the 
beveled blocks with a wedging action, the same as de- 
scribed in one of the smaller jigs. This is an excellent 
way to obtain solid clamping action. 

A jig somewhat similar to, though more complicated 
than, the two just described is shown in Figs. 9 and 9-A, 
This needs little explanation other than that already 
viven for the other jigs, and it is only shown to illustrate 
the method of applying the use of V-blocks, locating pins 
of a sliding type and eccentric clamps to work having a 
number of arms to be accurately located. To avoid all 
end play, a knurled-head screw is placed at the right end 
to force over the shaft onto the end stop at the right. 


An Unusvat Riverine Jie 
The jig shown in Fig. 10 is used to hold finger pulls 
or sectors and item plates in correct relation while drill- 
The finger pulls and side pieces are 
Two holes are drilled in the 
The sector is then placed in the jig 


ing and riveting. 
assembled first. 

latter to locate by. 
over two locating pins and clamped down, as shown at 
A. The item plate B is located by means of slots in it and 
pins on top of the built-up post on which it is clamped. 
A template is then slipped over the sector, and the rivet- 
ing holes are drilled. Rivets are then put in at C and D 
and riveted with a hammer over the anvils £ and F, 
which were swung out of the way while the holes were 


one of 


being drilled. 

The relation and action of the various parts of this 
jig will be better understood by reference to Fig. 11. 
Here, the sector and item plate, riveted together, are 
shown lying in front of the jig. The slots in the plate 
A by which they are located over the pins at B and C 
are plainly shown. The center-pin P is of course the 
main locating point, the others being stops. The pins B 
and C also act as clamping anchors for the clamping 
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length according to the position in which they are to be 
used in the machine, provision has been made in the jig 


Each disk 


by using ground disks like those shown at J. 

















FIG. 12. JIG IN SECOND RIVETING POSITION 


measures in thickness the exact amount that the length 
of the arms differ, so that for each successive length of 
arm it is only necessary to remove another disk, or vice 


versa. The pins over which the sector is located are shown 





—— 























FIG. 10. A TURN-OVER RIVETING JIG FIG. 


plate £. After this plate is in place over the work and 
anchored under the heads of the pins, the lower plate F 
is tightened down on the item plate by means of the 
wing-nut G. As the arms of the item plate vary in 


11. JIG WITH SECTOR AND ITEM PLATE REMOVED 


at J and K. This illustration also shows the two rivet- 
ing anvils swung out of the way for drilling or for 
The locking device employed to 


The 


turning over the work. 
hold the anvil carrier in place is plainly indicated. 
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two hook-clamps LZ and M may be swung around as 
needed. They are carried on a yoke that is pressed 
upward by a spring. After the work is in place the hooks 
are swung over it and forced down by means of the 
eccentric lever N, which pushes down a pin attached to 
the yoke carrying the clamps. 

After the rivets have been headed with a small hammer, 
the anvils are swung out of the way and the work and 
part of the jig are swung over, as shown in Fig. 12, The 
two taper-end pins are riveting anvils, but the straight 
pin is a stop for the turnover part of the jig. When 
these rivets are headed the jig is swung back and the 
work removed. 
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Production Estimates in a 
Small Shop 


By P. P. Fenavux 


The following system was evolved to obtain a safe es- 
timate of the completion of orders in a small shop em- 
ploying at the most 100 men and making various classes 
of machines in lots of from one to ten machines. These 
might be duplicated or might be of new types not manu- 
factured previously. 

The selling prices of the machines were used as the 
basis of calculation, since it was found that these prices 
averaged in a year to almost the exact value to which the 
machines should sell and, therefore, were sufficient for a 
safe approximation of the time of delivery. 

We had no elaborate cost system, charging all time and 
material to a job number assigned to each order. For 
clearness, we will assume that we received orders for 25 
sewing machines sold through a commission house for 
$1000 a piece and six grooving machines sold directly 
to the buyer for $400 each, the former being new ma- 
chines and the latter duplicates of a previous order. 
The selling prices were determined by the “Old Man” 
through experience or comparison with competitors’ price, 
without any attempt at “scientific cost figuring.” 


Fieurtne Back From Facts 


Now, we know that we have to pay 15 per cent. com- 
mission, that is, $150 on the $1000 machines, which 
brings our actual selling price to $850. The new machines 
require new patterns, which the pattern maker doing our 
work will make for $1500, that is, $60 for each machine, 
on which we have no overhead expense to pay. This leaves 
$790 for the actual labor, plus material, plus overhead, 
plus profit. Barring errors or accidents, our profit should 
be 25 per cent. We thus have $790 less $198, or $592, 
left for actual expense and overhead. Although it is not 
recognized as perfectly right, we charge overhead on the 
value of material to take care of spoiled work and cleri- 
cal expense involved. Our overhead being 40 per cent., 

AC 

the actual labor and material expense is —_~ -= 
$350. Assuming a material cost of $25, we know that 
we should not spend more than $325 on each machine ; 
that is, $8125 for 25 machines. The average weekly wage 
in our shop is $16, which means that if one man were to 
work alone on these 25 sewing machines, it would take 
him 500 weeks to make them; 10 men would take 50 
weeks, and so forth. 
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Taking the grooving machines and following the same 
reasoning, we find that these being duplicates of a former 
order, no pattern expense will take place. Also, we 
know that we made 35 per cent. profit on the last order. 
Therefore, $400 less $140, or $260, equals overhead and 


$260 X 100 


actual expense ; or = $185 is the actual ex- 


140 
pense. We spent last time $12 for stock on each machine, 
thus leaving $185 — 12 = $173, or eleven weeks’ work 


for each machine, or 66 weeks for one man for the lot. 


Eacu Jos HANDLED As A UNIT 

Now, each job goes through the shop as a unit; that is, 
we give one good man the responsibility of the job and 
sufficient help to carry the work through in a reasonable 
time, his helpers being available to exchange with other 
gangs as the need arises. 

Referring to the accompanying chart, the left-hand fig- 
ures correspond to the number of men working (our force 
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PRODUCTION CHART FOR SMALL SHOP 


being actually, say, 60 men). The vertical columns are 
weeks, and the shaded areas the jobs assigned to the three 
gangs we now have in the shop and the date of expected 
completion. 

Suppose that the sewing machines are promised for the 
first of June and the grooving machines before or at the 
middle of May. Our capacity to the middle of May is, ac- 
cording to the empty spaces on the blueprints, 45 weeks 
for 10 men, and from then to the end of June, 42 weeks 
for 10 men. The 25-men gang working on Job 235 will 
be through in the first week of March. If we assign 10 
of these to work on Job 237 (grooving machines), it 
will take them 6.6 or 7 weeks to finish the job, thus bring- 
ing the delivery within our promise. Job 238 (sewing 
machines) requires 500 weeks. By counting the empty 
spaces left before the first of June, we have 520 hours’ 
capacity, which means that we should start the rest of the 
gang on Job 235 right on Job 238 and turn over to that 
job the other gangs when they complete their jobs. 

The chart thus shows that if we take any other order, 
we will be unable to deliver it in May unless we hire more 
help. Say that we take an order which will require 170 
hours, promised for June 1. We have 20 hours to spare, 
and we should, therefore, the first of April hire 20 men, 
or 15 men in the third week of March. If we happen 
to reach the 100-men limit, we know at a glance that we 
have to give longer promises or else delay some of the 
work in process. 

Of course, this system does not claim to be absolutely 
accurate, but it is sufficiently so to prevent finding our- 
selves short of help with uncompleted orders on hand. 
If our calculations are on the safe side, we can always 
occupy our men on some stock which we make as a side 
line. 
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Shop Telephones and Call Systems 


By C. E. CLEWwELu?* 





SYNOPSIS—The practical management of ma- 
chine shops involves a number of important appli- 
cations of the electric current to devices for com- 
munication, among which are inter-phone and call 
systems. This article treats of recent developments 
in shop telephone practice and describes several 
call systems, one of which is used in connection 
with an ordinary inter-phone equipment. An en- 
deavor ts made to set forth these points in a prac- 
tical way with a reasonable freedom from techni- 


cal discussion. 





The applications of the electric current in the ma- 
chine shop, although commonly looked upon as those 
involved in the production of artificial light and power, 
include a variety of other uses. Some of these, while pos- 
sibly not so important as those coming under the head of 
light and power, form a useful part of the equipment in 
many shops. The topics treated in this article are of par- 
ticular interest in their relation to operating conditions. 
An effort has been made to gather together in convenient 


pany, they are usually installed under the direction of the 
local telephone company. The maintenance of such sys- 
tems comes, therefore, under the care of the outside tele- 
phone concern, and the following notes accordingly refer 
more especially to private shop systems, where the instal- 
lation and maintenance may be a part of the shop elec- 
trical or telephone department. 
Private TELEPHONES 

The two general plans for operating inter-phone shop 
systems include: 

(a) central 
with connecting trunk lines, thus providing outside service 
to each substation throughout the shop by means of a spe 


switchboard 


That case where there 


sa 


cial operator at the switchboard. This equipment is known 
as a private branch exchange and is termed the common 
battery system because a centrally located set of stor 
age batteries is employed for line and talking circuits. 
Separate apparatus, however, is involved for ringing. 

(b) 
ly is used, and which may or may not have connections 
In a system of this kind each party 


That case where inter-phone apparatus exclusive- 


for outside service. 


TABLE 1. NUMBER OF CELLS REQUIRED FOR THE CODE-RINGING, COMMON-TALKING SYSTEM 


Number of Inter-phone Sets 2 


No. No. No. No. No 


B. & S. Gage Copper Wire 16 iS 20 22 6 
Length of line, 250 ft 3 3 3 3 3 
Length of line, 500 ft 3 3 3 3 3 
Length of line, 750 ft 3 3 3 4 3 
Length of line, 1000 ft 3 3 4 5 3 
Length of line, 1250 ft 3 3 4 3 
Length of line, 1500 ft 3 3 5 4 


Note.—Only one string of cells is required in any case. 


form recent developments in shop telephone practice and 
to give an idea of several typical call systems. 

It would be difficult to find any branch of engineering in 
which there has been such vast growth in recent years as 
that covered by telephone practice. The telephone and its 
connections, although in themselves simple, are made 
complex in part by the large number of combinations of 
circuits which are necessarily due to the size of modern 
systems. 

Our chief interest in this discussion lies in its use as an 
aid to shop methods and operations. The shop manager 
and superintendent look almost unconsciously to the tele- 
phone to expedite orders and conserve time as well as 
energy, while the shop electrical or telephone department 
is concerned with connections and operating conditions. 
The following paragraphs are intended, therefore, to show, 
first, some of the kinds of shop telephone systems at 
present available and, second, some of the circuits and 
items connected with their operation. 

Shop telephone systems with an outside trunk connec- 
tion may fall under two general (a) The 
switchboard type; and (b) that system which employs 
push buttons and which makes use of a full metallic cir- 
cuit.t Systems of this kind may be arranged as a part 
of the general Bell system ; thus, being owned by that com- 


classes : 


*Prepared for the author’s forthcoming “Machine Shop 


tlectrical Handbook.” 
_+tAssistant professor of electrical 
ff Pennsylvania. 

'The engineering staff of the Western Electric Co. has 
levoted considerable attention to telephone systems for shop 
nd factory use, and through the coéperation of E. F. Baird, 
ff this company, some of the modern schemes are presented 


engineering, University 


Crim 62 60 Go 


ove 


3 4 6 

No. No. No. N« No. No. No. No No. No. No. No. No. No 
20 22 16 18 20 22 16 18 20 22 16 18 20 22 
3 3 3 3 3 3 3 3 3 j 3 3 3 5 
3 5 3 3 4 ; 4 5 3 4 
4 3 i 3 5 4 

1 4 5 

4 5 

5 


using a telephone throughout the shop is his own operator, 
and the number of substations in the system is of necessity 
limited. 

For the strictly private telephone system, three schemes 
are available as follows: 


(a) Code ringing, common talking: 
(b) Selective ringing, common talking; 


«) Selective ringing, selective talking. 


Cope Ringine, Common TALKING 


In the case of a code-ringing, common-talking system, 
each telephone set 1s equipped with one push button, 
the bells through- 
out the system to ring simultaneously. It follows that 
when more than two substations are installed there must 


which, when actuated, causes all 


be a code in the number of rings employed when calling 
each separate station so that the given station may know 
when it is desired. One conversation only can be coh- 
ducted at a given time, and three wires are required for 
two telephone sets, while four wires are required for any 
number in excess of two sets. 

Where there are two stations, one of these should have 
a retardation coil,* and where there are more than two sta- 
tions there should also be a retardation coil set, which in 
this case is located as near the center of the system as feas! 
ble. But one set of batteries is required, which is con 
nected through the retardation coil or through the battery 


station. The number of cells required for such a system 


reactance coil used 


7A retardation coil may be defined as a 
reacting on currents 


in a circuit for the purpose of selectively 
which vary at different rates, 
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is shown in Table 1. Wall sets are commonly used, al- wire is required for each station equipped. The term 
though desk and hand sets are also standard. Fig. 1 in- “common talking” is applied to this system because only 
dicates a connection diagram for a private line where one conversation can be conducted at a given time. 


desk sets are used, while Fig. 2 shows the schematic, or It is customary to install a retardation coil at one of the 
conventional, diagram for a two-station arrangement. stations, which must preferably be located near the cente: 


In a selective-ringing, common-talking system, a simple, of the system. One set of batteries is required and 
inexpensive installation is provided by means of which any — this must be connected to the system through the retarda 
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er of cells in the battery in excess of five. For the larger 
stances the following sizes of wire may be employed: 
50 to 1000 ft...... “A No. 20 B. & 8. Gage 
00 to 1500 ft... No. 18 B. & §. Gage 
00 to 2500 ft... No. 16 B. & &. Gage 
‘ig. 3 shows the connection diagram for this system, while 
ig. 4 indicates the schematic, or conventional, outline. 
Sometimes it is preferable to make all of the calls in a 
ystem of this kind from one central point to a number 
outlying points, in which case it is modified to con- 
form to the so-called master and outlying-station equip- 
ment. The outlying stations may in this case call back 
to the central point, and three common and one individual 
conductors are required between the master station and 


rABLE 2. NUMBER OF CONDUCTORS AND APPROXIMATE OUT 
SIDE DIMENSIONS FOR INTER-PHONE CABLES 
Approx 

Conductors, Outside 
No. 22 b. &5 Used With Covering Dim., In 
Rianne 4-button system Fire-proof Braid. . is 
B..06 4-button system Lead Sheath ts 
ere 4-button system Green Cotton Braid is 
12 8-button system Fire-proof Braid $4 
12 8-button system Lead Sheath i 
Pesan 8-button system Green Cotton Braid 23 
B. & 8. Gage* 
6 singles* Fire-proof Braid 43 
6 singles* Lead Sheath i 
6 singles* Green Cotton Braid i 
6 pair* Fire-proof Braid 43 
6 pair*. Lead Sheath 1, 
6 pair* Green Cotton Braid ij 
12 pair*. Fire-proof Braid 6 
12 pair*. Lead Sheath 
12 pair*. Green Cotton Braid 3 
16 pair*. Fire-proof Braid 4} 
16 pair*. Lead Sheath 5 
16 pair*. Green Cotton Braid 4} 
20 pair*. Fire-proof Braid A 
20 pair*. Lead Sheath 48 
20 pair*. Green Cotton Braid % 
24 pair*. Fire-proof Braid hy 
24 pair*. . Lead Sheath 
24 pair*. ‘ Green Cotton Braid rc 

* In addition to those listed, each cable has 2 pair No. 16, and 2 spare singles 
No. 22. 


the outlying district. One set of batteries must be used, 
and these should be located at or near the master station. 
Fig. 5 shows the connection diagram. The retardation- 
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set. The wiring consists of a full metallic circuit, two No. 
22 B. & S. gage copper wires being used for each station. 
with the addition of four No. 16 B. & S. gage copper wires 
for the battery connection. 

Two separate sets of dry cells are used, one for talking 
and the other for ringing. Five dry cells are used in all 
cases for the talking circuit, while the ringing battery 
depends upon the length of the line as follows: 


300 ft 4 cells 
1000 ft 5 cells 
1500 ft 7 cells 


Fig. 6 shows a circuit diagram for this full metallic sys- 
tem, while Fig. 7 indicates a typical layout completely 
installed. 

There seems to be a misunderstanding on the part of 
some electricians as to the advantage of cable instead of 
individual wires for shop wiring systems. Cable is recom 
mended in preference to individual wires, except in those 
cases where less than. a total of four wires is employed. 
While cable costs about the it much 
easier to install, and another distinct advantage of cable 
is that the individual wires in the cable are usually of dif 


same wire, is 


as 


ferent colors, making the various circuits easier to iden 
tify, while the installation as a whole is more substan 
tial and more lasting than individual wires for the differ 
ent Table 2 
and other data for inter-phone cables. 


cireuits. shows the number of conductors 


CALL SYSTEMS 


Call systems refer to the electric circuits distributed 
throughout a shop for the purpose of notifying officials 
that they are required at the head office when these men 
may be in different portions of the shop. One method is 
to install a number of gongs throughout the buildings, 
Fig. 8 


shows the wiring connections for a superintendent’s call 


certain rings being coded to apply to certain men. 
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VARIOUS COLORED LIGHTS FOR A CALL SYSTEM 


DETAILS OF CALL 


oil cireuit, together with the use of high-resistance trans- 
mitters and receivers, is depended on for an even distribu- 
tion of current, and this in turn results in uniform trans- 
nission and in less drain on the batteries. 

Of the three systems of inter-phone service, the selective- 
inging, selective-talking system may be termed the high- 
st grade type, for by its use any station may call any other 

station without interfering with other phones. Further- 
more, as many conversations may be conducted simultane- 
ously as there are various push buttons on the telephone 


FIG.1).CALL SYSTEM OPERATED BY DRY BATTERIES 


SYSTEM CIRCUITS 


equipment which may be used in conjunction with an in- 
ter-phone system as indicated in this diagram. This par- 
ticular system has an extra advantage in that the call 
system and the inter-phone system may work in conjunc- 
tion with one another, the superintendent, for example, 
who hears his code sounded by the gong, may report to 
the nearest inter-phone and find out the nature of busi- 
ness at the main office. 

Air whistles may also be operated through the medium 


of the electric current by means of magnets or solenoids, 
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this system being possible in shops where compressed air 
is available. A simple bush-butten, or annunciator, wiring 
scheme may be used, except that a magnet or solenoid is 
substituted for the electric bell, buzzer or annunciator. 

Another scheme uses different colored lamps distributed 
throughout the shop, which may be turned on in different 
combinations by means of switches or push-buttons lo- 
cated in the main office. The wiring connections for 
white, red and green lights operated by three switches in 
an office are shown in Fig. 9. By various combina- 
tions of the switches, as many as seven signals can be 
developed with the use of but three lamps. 

When a number of bells or buzzers are located through- 
out the plant and rung or actuated simultaneously, the 
signaling set may consist of an oak cabinet, in which 
there are located a number of mechanical sending keys. 
These keys may be so designed as to make and break the 
electric circuit a different number of times and in vari- 
ous combinations, thus automatically producing a prede- 
termined set of code rings. In this case two wires are re- 


quired, and as many bells as 





may be desired cah be con- @4_____ss 
nected and made to sound 1 mi 
simultaneously any signal by Hil 
merely turning the proper key. | Ait 


Sometimes factory horns are 
substituted for buzzers or bells. 
Fig. 10 represents a_typica! 





layout for a shop call system 
and is emphasized because it 
installation 





represents an 
using an ordinary 110-volt. 
circuit. Fig. 11, on the other 
hand, is a wiring diagram 
showing a typical shop call 
system operated by dry bat- 





teries. 
ELECTRICALLY OPERATED 
SHore WHISTLES 


The Western Electric Co. 
has devised a method for shop- 





FIG. 12. SHOP WHISTLE 


whistle control, one of these 
CONTROL 


being shown in Fig. 12. Here 
the valve contains two disks, one with a larger area 
than the other, the difference in. pressure between the two 
sides, causing the valve to act. This particular valve dif- 
fers somewhat from the ordinary double-balance type valve 
in that the lower, or smaller, disk is normally under pres- 
sure. The device here shown contains a pilot valve which 
admits pressure to the larger disk, thereby over-balancing 
the smaller one and opening the valve. The pilot valve 
is connected by a solenoid magnet of rugged waterproof 
construction, directly attached to the valve casting. 
Special care must be taken in the design of such a mag- 
net so that it may withstand the maximum heat condi- 
tions by a fire-resisting construction. The brass spool 
on which the wire is wound is protected by asbestos, and 
the wire itself is covered with asbestos. The flexible leads, 
shown in this diagram, are brought out through separate 
brass tubes and the magnet is designed to operate when 
supplied with current from 12 to 14 ordinary dry batteries 
in those cases where the steam pressure is 75 lb. per sq.in. 
Whistle valves may also be secured for operation on power 
circuits ranging up to 250 volts. 
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Taking Up the Wear on 


Automobile Parts 
By Frep HEeNpRICK 

The cylinders of a motor car that had been run about 
18,000 miles were so worn that the pistons made con- 
siderable noise. Examination showed that practically all 
of the wear, amounting to an average of 0.005 in., had 
taken place in the upper ends, and had been caused by the 
rings. The lower ends were not worn enough to obliterate 
the original grinding marks. 

To fit larger pistons it was necessary to enlarge the 
lower ends to the same diameter as the upper, and instead 
of sending the cylinders away to be reground, we lapped 
them out with emery cloth in a drill press. 

We took a piece of flat iron 5gx314x16 in., turned a 
No. 4 Morse taper on one end to fit the drill spindle, bolted 
a piece of hardwood on each side of the flat part and 
turned it down to + in. less in diameter than the cylin- 
ders, or to 4 in. A full sheet of No. 2 emery cloth was 
fastened to the wood with eight carpet tacks, nailed so 
their heads were well out of the way, not touching the 
cylinder. Only one edge of the sheet, the leading, was 
nailed, allowing the rest to drag round the wooden lap. 
Paper was used under the emery cloth to pack it up to 
size. 

A 5gx114x5-in. piece of iron was fastened to the upper 
end of the cylinders by the studs for the water manifold, 
and this, clamped in a drill-press vise, with the cylinder 
inverted, afforded a convenient means for holding on 
the drill-press table. The drill spindle was run at about 
90 r.p.m. and after some trials we found that kerosene 
used freely from a squirt can made an entirely satisfac- 
tory lubricant, keeping the emery cloth from clogging 
and in a free-cutting condition. 

It was easy to lap the cylinders to a uniform 0.006-in. 
oversize, and the variation was at no point greater than 
0.00025 in., which may be considered close enough. To 
make the lap and get ready took about four hours of one 
man’s time, and the actual time of lapping was about 
three-quarters of an hour per cylinder. We used a new 
sheet of emery cloth for each cylinder. 

Being aware of the peculiar property of gray iron to 
expand when heated, we took advantage of it to make 
the pistons larger. We heated the first one about as hot 
as is usually done with tool steel to harden it and let it 
cool off, but at this heat it had only expanded about 0.003 
in. We then got it a little hotter and it was 0.008 in. 
oversize, which was sufficient. We succeeded in getting 
the rest large enough with one beat for each. For heat- 
ing we used a gas brazing forge and set firebricks around 
the pistons to concentrate the heat, constantly turning 
them so they would warm uniformly. We had no pyrome- 
ter but feel safe in guessing that about 1750 deg. F. was 
reached. 

The closed end stayed as round as it originally was and 
the open end did not go out of round more than 0.002 
or 0.003 in. We corrected most of this by squeezing in 
a vise and fitted the rest by hand filing where needed 
till the pistons were a nice close fit in the cylinders. The 
heating and fitting took about 11% hr. for each, and con- 
sidering that we did not have to buy new pistons or 
send the cylinders away for regrinding, there can be no 
question about the economy of this method. 
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Evolving Tools and Methods for 
Mass Production 


By A. 





SYNOPSIS—Practically every manufacturing 
proposition presents difficulties which should be 
obviated or overcome before the final tools for mass 
manufacture are designed. Preliminary experi- 
mental manufacture with inexpensive tools will 
disclose the difficulties, which can then be either 
surmounted or allowed for in the expensive mass- 
production tools. 





The successful handling of mass production is, as a 
rule, obtained only at the expense of considerable thought 
on the special product in hand. Even after all movements 
have been planned and put into actual operation, the pro- 
gressive man is sure to find another way or an improve- 
ment on the first method. Sometimes the cost of chang- 
ing or making the improvement is, for various reasons, 
prohibitive. Additional delays are often considered in- 
excusable by the management, because they tie up pro- 
duction. Another objection is additional tool cost. 

Good practice to follow in the manufacture of a new 
product is to make a set of inexpensive tools and with 
them produce a limited amount of work, the idea being 
to perform each operation with a cheap tool made for the 
purpose and during this period of small manufacture get 
all the necessary data to successfully plan labor-saving, 
rapid-operating tools and devices consistent with the de- 
mands of mass production. 

This method of procedure is especially adapted to work 
requiring dies and punch-press equipment, and particu- 
larly on product of small or medium size. 

The following problem, submitted to me recently, 
proved to be interesting, especially when the quantities 
required were sufficient to warrant a change in manufac- 
turing methods. 


THE PROBLEM 


In Figs. 1 and 2 is shown a meter-testing cut-out used 
in electrical installations. The design is such as to allow 
the testing of the meter without interrupting the service. 

To the porcelain base A, copper fittings are fastened 
In the illustration, two sets are shown, the full quota 
being five sets, or ten fittings, of this special design, which 
consists of right- and left-hand and of three different 
lengths. The fitting is so formed at B and positioned 
with another as to make positive contact and to also facili- 
tate the entrance of the meter-testing blade at the desired 
point. The fittings are held in place by screws which 
enter from the bottom side of the porcelain. The heads of 
these are subsequently insulated to prevent a ground. 

The screws ( are for binding the wire terminals. The 
development of the blanks is shown in Fig. 3, illustrating 
three different lengths A, B and C. The processes, in 
order, were blanking, piercing, two bending operations, 
extruding for the screw holes and tapping. 

The blanking die was made as shown in Fig. 4, being 
designed to blank the three different sizes. As the copper 
strips were of the required width for each size a stripper 
was not necessary. The die consists of but three pieces— 


C. LINDHOLM 


the bolster A, the die B and the guide C. The width of 
the stock when blanking the size A, Fig. 3, is represented 
by £. Sufficient space is provided at / and G to allow 
for the heel on the punch, which is necessary in this type 
of punch and die. 

Of course, if a saving of material should be taken into 
consideration, it would be more economical to cut the 
blanks diagonally from the strip. This would, however, 
necessitate three dies for blanking. 
necessary for the desired function of the fitting required 
the blank to be cut with the grain lengthwise. 


The amount of spring 


PIERCING 
For the next operation, piercing the holes, the dies were 


made very simply. Bushings were inserted in a machin- 
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SIMPLE TOOLS FOR PRELIMINARY MANUFACTURE 


ery-steel shoe and arranged to accommodate the three 
sizes. Rubber strippers were placed on the punches, the 
metal having a thickness of but 0.040 in. These answered 
all purposes. 
BENDING 
The first bending operation is shown at Fig. 5, and the 
loop bending, or second bend with the die, in Fig. 6. A 
small recess at A in the punch assists in removing the 
work from the die on the upward stroke of the press. 
Both of these forming dies were arranged with gages 
to produce right- and left-hand fittings. 
DRAWING 
As before noted, the thickness of metal was but 0.040 
in., and in order to have enough for about three screw 
threads at this section, the metal was drawn through, or 
flanged out, this operation being done with the die shown 
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in Figs. % and 8. Each hole was drawn separately by 
placing the work over the punch A, resting it on the 
spring stripper B. The shape of hole is illustrated at X 
in the assembling fixture shown in Fig. 16. 

After tapping the holes and dipping the fittings, the 
assembling of them in the porcelain completed the job. 


THE KNOWLEDGE GAINED 


Manufacturing with the tools described would be the 
logical method for small production or as a preliminary 
to mass production, as the knowledge gained regarding 
the treatment of the metal with the first set of tools would 
be an asset of value. The use of these simple dies permits 
one to find out the proper allowance for the spring of the 
metal while forming, besides other peculiarities, of the 
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bracket £ no further guidance is necessary. The exten- 
sion of the chute is substantially braced to the floor. Of 
course, it is necessary upon starting to cut enough blanks 
to fill the chute, especially around the curve. Afterward, 
the only attention necessary is to remove the blanks, plac- 
ing them in racks convenient for the next operation. This 
is attended to by the operator of the automatic bending 
die. 


AUTOMATIC BENDING DIE 


A plan view of the assembled blanking die is shown in 
Fig. 11. It is operated as follows: The blanks are placed 
in the magazine, feeding through it so as to deposit a 
blank in the nests or gages at each stroke of the press. 
The first operation is drawing the screw-thread hole; the 


2 
S 
“” 
” 
Ss 
a 
































through same Plane 
F1IG.12 





ection a-a with CL of Tube 


« 
~~] 

















7 — ‘@) A © 


—— 


© 


Spring ¥ a 














FiG.! 
DETAILS OF FEED 
stock for which allowances have to be made, thus enabling 
the building of the magazine die without difficulty. 

Two sub-press dies, one for each size, were made to 
pierce and blank. Each die was equipped with an auto- 
matic finger stop allowing a continuous operation of the 
press. This style of die is so well known that an illustra- 
tion of this particular one is not necessary, but the chute 
attached to each die may prove interesting and valuable. 
The idea of this attachment was to save time in arranging 
the blanks for the magazine die. 


Tue Freep CHUTE 


Referring to Figs. 9 and 10 illustrating this arrange- 
ment, the top A is fastened to the bolster of the die. The 
chute extends downward far enough to allow sufficient 
clearance at the curved part to clear the rib construction 
of the punch press; then outward, sloping upward with 
sufficient length to accommodate about 400 blanks. The 
chute is made from »y-in. sheet steel and has the two 
guide rods B and C attached to the brackets D and EF in 
such manner as to assist the blanks properly. Owing to 


the layout of the die, see Fig. 9, a twist, or part turn, in 


the construction is necessary in order to have the blanks 
form properly, so that upon leaving the point at the 


' FIG.A3 


CHUTE AND DIES 
next, bending (as shown in the simple die, Fig. 5) ; then 
forming the loop, and lastly removing the piece from the 
forming punch and depositing it in a barrel or box ready 
for the tapping operation. Very few snags are encoun- 
tered. The only difficulty observed was in removing the 
finished product from the punch, and after trying two_ 
different mechanical contrivances, the swinging arm was 
adopted with great success. 

The mechanism is mounted on a special bolster plate A, 
26x23x114 in. The index plate B is rotated on the stud 
C by the action of the slide D. On this plate are fastened 
the 12 sectional tool-steel dies, as Z, to which are attached 
the nests or gages F, #5 in. thick. The dies and gages 
were carefully made so as to be interchangeable. 


ONE OF THE Dies In DETAIL 


One of the dies is shown in more detail in Fig. 13. The 
bushings A are used for drawing the screw-thread holes, 
which is, in this case, the first operation on the blank. 
This die was made and arranged to accommodate the 
three different sizes and also to form right- and left-hand 
fittings, making all told six different fittings. 

In Fig. 11 the long blanks are shown in position for 
making left-hand fittings, while Fig. 13 illustrates a 





July 15, 1915 AMERICAN 
blank reversed for a right-hand fitting. After the bend- 
ing punch has completed the first bend, the blank has 
passed the engaging points, and the pins B, Fig. 13, serve 
to hold it securely and properly located for the loop-form- 
ing punch. These pins are acted upon by the plungers 
C having springs backed by setscrews placed against their 
heads. 

The forming of the loop, or U-bend, has a tendency to 
wear this part of the die more than at D; the piece £ is 
therefore inserted so that repairs may be quickly made. 

Referrins to Fig. 11, the magazine @ is hinged to the 
stationary stud C and fastened to the bolster plate with 
screws. The two perpendicular uprights J hold the 
blanks, as shown in Fig. 14. 

The plate X, Fig. 11, which is fastened to the bolster 
hy serews, has the blank-releasing mechanism attached. 
This consists of a sliding bar Z, which acts on another 
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Just enough clearance is allowed between the blanks 
and the plate K to avoid friction during rotation and to 
prevent the blanks coming out of the gages from jar- 
ring. The screw-hole drawing punches pass the bushings 
O, which are important when aligning the punch holder 
with the die. 
The stripper P at the loop-forming point is attached 
to the bolster at one end and to the part @ at the other. 
Springs on the screws give the desired tension, holding it 
in position. 
As the punch descends, the punch holder strikes this 
stripper, carrying it downward; on the return stroke, it 
slides back with the punch, which is constructed to lift 
the formed piece out of the die. When the stripper comes 
to its stopping point, the formed piece rests against it 
and the punch begins to leave it. Then the swinging arm, 
shown on the right, slides in under the stripper and 
catches the work with the fingers, hold 

i ing it until the slide D starts forward 
and the roller 2 engages with the arm, 
swinging it outward. 


THE SWINGING ARM 


With reference to Figs. 11 and 12, 
- o- : the of a 
bracket 


swinging section consists 


S mounted and hinged to the 








Section b-b 
F1G.14 


Section c-c 
FiG.15 








\ stationary bracket 7. With the bracket 
S is assembled the tubular arm U, to 
which is attached a small gear V and 
two fingers W and W’, These fingers are 
hinged at the center Y, and with the aid 
of springs (not shown), which act on 
these fingers, produce a gripping action 
on the work. 





The finger W is rigidly fixed to the 
tube, while W’ has a sliding action im- 

















parted by means of a rod A’ passing 
through the tube U to the stationary 
cam B’, 











Section d-d G 


F1IG.16 
DETAILS OF FEED, SAFETY STOP AND ASSEMBLING 


slide under the part G. The release is effected by the 
spring bar M and shifts its position alternatively as the 
slide D moves forward and backward. The finger N, 
being fastened to it, strikes the collars at each end of the 
stroke. At the end of the forward stroke the release un- 
locks by shifting the spring bar M so that the V-shaped 
end on the slide LZ drops into a notch on M, while at the 
end of backward stroke, when dial is at rest, the bar Mf is 
shifted so as to effect a tension on the slide L. 
THE FEED 

A cross-section bb, Fig. 14, further illustrates this 
action, showing the slide Z acting on the short slide under 
the part G. This in turn clamps the blank above the one 
resting in the die £, preventing the column of blanks 
from pressing on the one ready to slide from under the 
magazine. 

The dial is now free to move, carrying the blank under 
the plate K until the next die comes in place. The re- 
lease thus occurs, and another blank drops in place. No 
additional weight is necessary on the blanks in the maga- 
zine to force them into the gage, as they drop in of their 
own weight, the last one as readily as the first. 


FiG.17 


Following the cycle of movements of 
the arm, the position shown in Fig. 11 
FIXTURE represents the end of the stroke, with 
the arm at its extreme position and the 
work fingers opened, having just released a formed piece. 
As the slide D returns, the arm also returns, and in doing 
so, the finger W’ closes due to the rod and cam action. At 
the same time, the gear V imparts a turning motion to the 
tube U, The 
gear makes a half-revolution, the teeth on the rack being 
cut away at this point, which allows the arm to proceed 
A collar Z fastened on the 
tube is flattened on one side. When the gear leaves the 
rack, this piece slides on the surface of C’, keeping the 
gear in right relation to each and compelling proper en 
To properly time the 


which reverses the position of the fingers. 


in a disengaged position. 


gagement on the return stroke. 
engagement of the fingers with the work, the arm is 
brought to a stop at the proper point by coming in con- 
a bracket affixed to the punch holder. This 
holds the arm in suspense while the forming punch is 
lifting the work out of the die. Then, at the proper 
moment, it is released, making a quick engagement by) 
aid of the spring. On the outward stroke, the arm swings 
out with no interruption; the gear engaging in the rack 
turns the work over, and the cam opens the finger, releas- 


tact with 


ing the work as shown in illustration. 
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The dial is operated in the usual manner, motion being 
transmitted by a cam on the crankshaft of the press, 
through a rocker arm, one end engaging the cam and the 
other, the link 2’ attached to the slide D. The indexing 
pawl is shown at F” and the locking pawl G’. The arm 
acted upon by the roller H’. A tension brake is placed 
at I’. 

The cam on the crankshaft was constructed to impart 
a continuous motion one way during one half-revolution 


and a reverse motion during the other half-revolution, 
there being no pause. The timing was therefore adjusted 
to index the dial just as the punches were clear of the 
dies on the upward stroke. Consequently, the dial was 
in motion while the punches were on the downward stroke 
and if for any reason the dial should fail to index and 
lock at the proper point, a smash-up was inevitable. With 
these facts in mind, a contrivance to prevent a disaster 
was affixed. 
SAFETY STOP 

The arrangement, which is shown to advantage in the 
cross-section cc, Fig. 15, consisted of a fiber-faced buffer 
J’, hinged to the part A’ and swung in and out by the 
action of the pin mounted on the swinging lever L’. This 
lever received its motion from the pins M’ inserted in the 
sectional dies. As will be observed, when the dial is in 
the correct position, the buffer is pushed back so that 
the descending brece N’ attached to the ram of the press 
will escape. However, should the dial fail to lock, the 
lever L’ is not engaged and the buffer remains directly 
under N’, which, on coming in contact, would either stop 
the press or break the bracket. In this case very little 
power was required to operate the die, which allowed us 
to use a narrow slack belt. At the same time, the tension 
on the brake drum was so adjusted that any resistance in 
excess of that required to do the work would cause the 
belt to slip and slide off. As the press made but 50 r.p.m., 
scarcely any jar was noticeable when this occurred, which 
was seldom and: only through the carelessness of the oper- 
ator in placing imperfect bianks in the magazine. 


SimpLE Puncn Houper 


No view is made of the punch holder and punches, the 
arrangement being simply fastening ordinary punches of 
the type shown in Fig. 6 to a flat plate. Adjustment had 
to be provided on the punch for forming the loop, as the 
metal varied in stiffness, necessitating striking the piece a 
trifle harder to get the right set. An adjustment of this 
character was probably necessary about once or twice dur- 
ing the forming of 50,000 pieces. 

Extra sectional dies and punches were kept in stock so 
that repairs to the die required but a very short time. 
The operator’s chief duty was to keep the magazine filled 
and occasionally remove fittings that broke at the loop. 
Sometimes half a dozen would break in succession and 
again the press would run for days without a stop due to 
this cause. 

TAPPING 

The next operation was tapping, for which standard 
machines were used. All machine work now being com- 
plete, the product, after a cleaning and brightening proc- 
ess, was ready for assembling as shown in Figs. 1 and 2, 
illustrating two sets attached to porcelain. 

A study of this part of the manufacture resulted in 
making assembling fixtures and organizing the working 
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force to handle the separate divisions namely, placing 
the fittings in the porcelain and assembling fixture; put- 
ting in the screws; aligning and adjusting. 


ASSEMBLING 


The assembling fixture is illustrated in Figs. 16 and 17, 
showing the porcelain with a set of fittings in the block; 
they are temporarily retained by the spring action against 
the barriers or walls. 

It is then placed in the fixture, allowing the two clamps 
A, Fig. 16, to enter in the sections D, Fig. 1, where these 
two fittings are clamped. The five short fittings in front 
and the three others are clamped in place by means of the 
swinging bracket B, Fig. 16, having two cam levers C' act- 
ing on the plate FZ. 

This plate is removable and is equipped with spring 
plungers made from fiber tubing, five of which are in 
front and clamp the small fittings, and three in back for 
the intermediate three. When placing this plate in posi- 
tion, the bracket is swung back out of the way. It is then 
brought into position against the stop 2, and the levers 
are clamped as described. The assembled block and fix- 
ture is turned over and the screws inserted at the 
holes G. 

Ten fixtures of simple construction were provided. 
The frame was of sheet steel, ;*; in. thick and bent to 
shape, as was also the bracket B and the rest of the levers 
and other parts; there was no elaborate finish. 

Of course, as in all problems of similar character, im- 
provements are bound to be observed after the scheme is 
in full operation. However, no changes were effected, the 
only attention received by the autematic die being the 
replacement of worn parts by new ones. 


FS ) 


Handy Table for Tinners’ Tools 


A very handy method of mounting tinners’ beaders, 
edgers, rolls, and the like, is shown in the illustration. 
The table is circular and made of heavy planking, double 














HANDY TABLE FOR TINNERS’ TOOLS 


thickness. Six tools are mounted on this and may be 
used where they are, or the table may be swung around 
as desired by loosening a setscrew in the base. This device 
is in use in the Rock Island R.R. shops, Silvis, IL 
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Tests of Laps and Lapping--II 


A. A. 


By W. 





SY NOPSIS—In this concluding installment of a 
paper giving the results of an exhaustive series of 
tests the effect of different abrasives, laps and 
lubricants are summarized. There was found to be 
scarcely any difference between steel and cast-iron 
laps ; copper showed somewhat the best work. Wear 
was found to be inversely proportional to the 
hardness of the lapping plates. 





It may be well to call attention to the fact that emery 
and alundum are similar abrasives, both being aluminum 
oxides of the form Al,O,. Emery is a natural product, 
more or less contaminated with iron or other impurities. 
Alundum is an artificial product and in general, of greater 
purity than the natural product. Carborundum, on the 
other hand, is an entirely different material, being a car- 
bide ot silicon, SiC. Naturally, then, emery and alun- 
dum might be expected to show more nearly the same 
characteristics, while carborundum would deviate. 

That this is true, an examination of the curves, 
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Figs 
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FIGS. 27 TO 33. COMPARISON OF DIFFERENT ABRASIVES 
ON CAST-IRON LAP 


the rates of cutting for the three abrasives for all the 
different combinations of lap and lubricant. It will be 
noticed that carborundum usually starts off at a lower 
rate than the other abrasives, but once started, its rate is 
maintained better. Its curve, in general, is more nearly 
a straight line. The charge or residue as the grinding 
proceeds remains cleaner and sharper and is not inclined 
to become pasty or muck-like, as is so frequently the case 
with emery. Alundum, both as to its rate of cutting and 
cleanliness of residue, is, in general, intermediate be- 
tween carborundum and emery. 

Taking the total amount of steel ground from the speci 
mens with each of the abrasives as a basis of comparison, 
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AND CASE 


they stand as follows: Carborundum, 84,507; alundum, 


71,944; emery, 61,682. These figures are for all three 
laps. Divided up according to the amounts ground off 


with each individual lap, the results are as follows: 


TABLE 4. AMOUNTS IN MILLIGRAMS GROUND FROM SPECIMENS 
WITH DIFFERENT COMBINATION OF LAP AND ABRASIVE 
pppoe, Emery..17,965 Emery. 25,612 
_ | Alun- Alun- | Alun- 
_ dum, ..21,733 Steel Lap; dum...21,712 Copper dum. . 28,499 
“P | Carbor- | Carbor- P | Carbor- 


on an , — 
| undum . 27,673 undum . 28,188 | undum. 28,646 


It is to be observed that there is a greater difference 
in the action of the abrasive with the cast-iron and the 


steel lap than with the copper. With the copper lap car- 
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FIGS. 34 TO 40. COMPARISON OF DIFFERENT ABRASIVES 
ON STEEL LAP 
borundum shows but little gain over the cast-iron and 
the steel, while with emery and alundum the gain is con- 
siderable. 

It may be pointed out, again, that the evidence all 
the way through tends to the conclusion that there is for 
each different combination of lap and lubricant a definite- 
sized grain of abrasive that will give maximum rate of 
cutting. 

With all except the two heavy lubricants some re- 
duction in size of grain below that used in the tests 
(No. 150) seemed necessary before the maximum rate of 
cutting was reached. But this reduction in size goes on 
continuously and soon below that which gives 
maximum cutting. It is at the point of passing this defi- 
vite size that the curve changes from concave to convex or 
in other words, the cutting changes from an increasing to 
a decreasing rate. As before explained, the change de- 
pends on all four factors namely, pressure, abrasive. 
lubricant and lap material. 

Emery appears to be more brittle and passes through 
the change quicker than the others, with alundum next 
and carborundum the least susceptible to such a change. 


passes 
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This accounts for the initial rate of cutting with carbor- 
undum being lower than the other abrasives. 
CoMPARISON OF THE LAPs 


The form and material of the laps have already been 
given. Their hardness, as determined by the research 
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FIGS. 41 TO 47. COMPARISON OF DIFFERENT ABRASIVES 
ON COPPER LAP 

department of the Westinghouse Electric and Manufac- 
turing Co., was as follows: 

By the Brinnell method—cast iron, 109; steel, 87; cop- 
per, 43.6. 

By the Sclerescope—cast iron, 28; steel, 18; copper, 5. 

A comparison of the three laps with all combinations 
of abrasive and lubricant is given in the set of curves, 
Figs. 48 to 68. 

The total amount ground from the specimen with each 
of the three laps was: 
With cast iron pdeeedaschoinekeeeseKe pies 67,511 
With steel AN ae Rp EB 67,865 
With copper...... 82,757 

This shows that taking the whole number of tests as a 
criterion, there is scarcely any differ- 
ence between the steel and cast iron, 9000 
but that copper does somewhat the best 
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fast with carborundum as with emery, while with alun- 
dum the wear was about one and one-fourth times that 
with emery. On an average the wear of the copper lap 
was about three times that of the cast-iron lap. This is 
not absolute wear, but wear in proportion to the amount 
ground from the specimen. Table 5 shows this very 
clearly. 


TABLE 5. AMOUNTS GROUND FROM THE LAP SURFACE FOR EACH 
100 MILLIGRAMS GROUND FROM THE SPECIMEN 


Emery Alundum Carborundum Total 
Cast iron..... eee FS 118 158 357 .2 
See 114 149 190 453 
OS Eee 295 410 938 


Comparing the total wear of the laps with their hard- 
ness by the Brinell test, it is found that the wear is very 
nearly in inverse ratio to the hardness. Thus, 


Wear of lap x ay *ss = a Constant 
Cast iron.... 357 x = 38,934 
Steel. . 453 x 87 = 39.411 
Copper...... 938 x 43.6 = 40,896 


No such relation holds between the scleroscopic hard- 
ness and the wear. 

As regards permanence of form then, cast iron is alto- 
gether better than either steel or copper, and taking into 
account its first cost and that with proper abrasive and 
lubricant its rate of cutting is practically as good as cop- 
per or steel, it is far and away the best lap material. 

From results obtained on the wear of the laps, it is 
evident that the theory of the lodgment of the abrasive 
in the softer lap-surface of the lap is not well founded. 
The action appears to be more mutual between the sur- 
faces. That is, while a grain is making a cut or scratch 
across the steel specimen, it is at the same time cutting 
one in the lap surface and, encountering less resistance, 
cuts a longer and deeper scratch in the lap surface than 
in the hardened steel. 

It is probable that carborundum, which is a hard, 
sharp abrasive, gets more of a “foothold” in the hardened 
steel than the other abrasives, and thus does more dam- 
age to the lap surface. 


EFFECT OF PRESSURE 


Within the limits of the pressures used, that is, up to 25 
lb. per sq.in., the rate of cutting is practically proportional 
to the pressure. That this is not strictly true is because 
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ference, but it shows that with the 
proper abrasive and lubricant, steel and 
cast iron are equally as good (for all practical purposes) 
as copper. 

One of the remarkable facts brought out was the great 
difference in the wear of the laps both as regards the 
material of which they were made and by the different 
abrasives. The wear on all the laps was about twice as 


FIGS. 48 TO 


54. COMPARISON OF DIFFERENT LAPS WITH EMERY 


of the change in size of grain as the grinding proceeds. 
There is an increasing rate for a time and then a de- 
creasing one. The greater the pressure, the quicker this 
change. During the early part of a run the rate of cut- 
ting is not only inc -reased by additional pressure, but 
takes on another increment, due to the change in size of 
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grain. After the maximum rate has been reached, this in- 
crement is negative and, hence, the rate of cutting is 
not quite proportional to pressure. 

The higher pressures, 20 and 25 lb. per sq.in., did not 
do so well on the copper lap as on the others. There was 
some evidence tending to show that for this lap the 
practical limits of pressure had been reached. 

Of the 63 combinations tried out, the 15 giving best 
results have been selected and are presented in Table 6. 


TABLE 6. COMPARATIVE VALUES OF THE BEST COMBINATIONS, 
TAKING EMERY-CAST-IRON LAP AND MACHINE OIL AS UNITY 


Carborundum—Steel lap Lard oil 
Carborundum—Copper lap —Lard oil 
Carborundum—Cast-iron * —~Gasoline 
Alundum —Copper lap —Soda water 
Carborundum—Cast-iron * Turpentine 
Carborundum—Cast-iron lap— Alcohol 
Alundum —Cast-iron lap—Gasoline. 
Carborundum—Copper lap —Turpentine 
Carborundum—Cast-iron lap—Kerosene . 
Carborundum—Copper lap —Soda water 
Carborundum—Steel lap —Machine oil 


on 


Alundum —Copper lap —Turpentine 15 
Carborundum—Copper lap —Machine oil 14 
Alundum —Copper lap —Alcohol 10 

undum—Copper lap —Alcohol.. 09 


Experiments on dry lapping were carried out on the 
cast-iron, steel and copper laps used in the previous tests 
and also on one of tin made expressly 
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dry, the cutting drops off quite rapidly after the first 
100 revolutions. At the end of 500 revolutions the total 
amount ground from the specimen was but 10.6 mg. The 
upper curve, Fig. 69, shows the results when the plate 
was wiped clean, but not washed with gasoline. In this 
case the amount ground off at the end of 500 rev. was 63 
mg., or 6 times as much as with the plate perfectly dry. 

Experiments demonstrated that between these two ex- 
tremes, results of any magnitude could be obtained, de- 
pending on how thoroughly the free abrasive was removed 
from the lap surface. When the lap is simply wiped clean 
there still remains a film of oil over its surface, and this 
carries a certain amount of free abrasive. This can be 
readily demonstrated by allowing a few drops of gasoline 
to strike the plate. As the gasoline spreads, as it does 
rapidly, a dark fringe appears around its outer edge. This 
fringe is free abrasive. When the lap surface is washed 
thoroughly with gasoline, all free abrasive is removed, 
leaving only that which is embedded in the surface as 
the active material. 

For all subsequent tests the plates were washed thor- 


oughly clean, in order that there should be no variation 
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sive into the surface with a cast block 
3x2 in. With a small quantity of car- 
borundum “F,” and lard oil the surface 
was worked down until of a uniform slaty color and free 
from deep scratches or marks left by the grinder. It 
was then washed clean with gasoline and used perfectly 


FIGS. 62 TO 68. 
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DIFFERENT LAPS WITH CARBORUNDUM 


in results due to a varying amount of free abrasive on 
the lap surface. 


It makes a difference, too, whether the abrasive is 





dry. rubbed or rolled into the surface. For the purpose of 
comparison, each lap was charged in 
Copper. ee . 
tl ; 4 four different ways: 
c [~ } . : 199 
f |_| | @ = a. By rubbing carborundum “F 
2 into the surface with a cast-iron block. 
a b. By rubbing carborundum No. 150 
ea MACHINE OL into the surface with a cast-iron 
i 
= 5000 | rm =4 block. 
S 4000; c. By rolling carborundum “F” into 
° . 
5 3000 the surface with a steel roller. | 
d. By rolling carborundum No. 150 
E 2000 ; :, 
S into the surface with a steel roller. 
1000 r | | [ For each test three duplicate runs 
= 0 = == So ae oe eS oe oe oe - i 4. i = ee Tara ‘ . > > S ‘ race 
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 00 2000 S000 4000 ‘Ver made and the results averaged. 
Revolutions Revolutions Revolutions hese values are tabulated in Table 7 
FIGS. 55 TO 61.. COMPARISON OF DIFFERENT LAPS WITH ALUNDUM and are shown plotted in Figs. 7) 
to 73. 


Next, the plate was charged in the same way, but in- 
stead of being washed with gasoline, the surface was sim- 
ply wiped clean with waste. This left the plate practic- 
ally dry, but with a light film of oil adhering to its 
surface. 

The results of these tests are shown plotted in Fig. 69. 
It is to be noted that with the plate perfectly clean and 


The greatest difference due to different charging is 
shown by the tin lap. When abrasive No. 150 is rolled 
into its surface the cutting is about 214 times as fast as 
Also, it is about 
is rolled, and six 

The same con- 


when the same abrasive is rubbed in. 
three times as fast as when abrasive “F” 
times as fast as when “F” is rubbed in. 


dition holds true for the copper lap, but not to so great 
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an extent. With this lap the difference between the high- 
est and the lowest results is about 2.2 to 1, the highest 
being for No. 150 rolled in, the lowest “F” rubbed in. 


TABLE 7. RESULTS OF TESTS ON DRY LAPPING 
Revolutions 
100 200 300 500 
Milligrams Ground from 
Lap Specimen 

{ Cast-iron 3.6 6 7.6 8.6 
Carborundum No. 150 lap charged | Steel. . 103 13 15.3 16.6 
by rolling....... | Copper... 16.3 16.3 19 23.3 

Tin. 18.6 25.6 30.6 39 

Cast-iron. 2 3.3 4 5 

Carborundum No. 150 lap charged | Steel. . 6.6 8.6 9.6 11 
by rubbing. | Copper... 6.6 9.6 11.6 13.6 
Tin.. 7.3 10.3 12.3 15.3 
Cast-iron. 8.6 12.6 14.6 16.6 
Carborundum “F” lap charged | Steel 6.3 8.3 9.3 10.6 

by rolling. Copper.. 6 8 9.6 11 

‘in. 7 9.3 10.3 12 

Cast-iron. 2.6 5 6 7 

Carborundum “F" lap charged | Steel.. 5 7 8 9 
by rubbing. | Copper... 3 5 6.6 8.6 
Tix. 2 4 5 5.3 


Rolling a charge of No. 150 abrasive into copper, then, 
is less effective than rolling into tin. On the steel lap it 
is still less effective, while on the cast-iron lap this method 
of charging is the least efficient of all. 

This condition is clearly indicated by the curves in 
Fig. 74. For these all laps were charged by rolling No. 


150 Lap charged by Rollingeu.—e (50 lap charged by Rubbing...—-. 
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FIGS. 69 TO 73. DRY LAPPING, CARBORUNDUM, WITH 
STEEL, TIN, COPPER AND CAST-IRON LAPS 


150 carborundum into the surfaces. With the cast-iron 
lap, however, the best results were obtained when charged 
by rolling with grade “F.” 

It thus appears that with soft and ductile material like 
copper and tin the best results are to be obtained by roll- 
ing a comparatively coarse abrasive into the surface, but 
that with a harder and more brittle material like cast iron 
a finer grade should be used. 


CoMPARISON OF THE WET AND THE Dry MetuHops 


It must be evident that with so many different results, 
a comparison between the wet and the dry methods is 
more or less unsatisfactory. In dry lapping the rate of 


cutting decreased rapidly after the first 100 revolutions 
of the machine—much more rapidly than with the wet 
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method. It seems no more than fair, then, in making 
comparisons to consider the amounts ground off during 
the first 100 revolutions. Further, the highest result 
obtained with each lap is taken as the basis of compari- 
son. With these data, it is found that with the tin lap, 
charged by rolling carborundum No. 150 into the sur- 
face, the rate of cutting, dry, approaches that of the wet. 
With the other laps the rate for dry is about 14 that of 


the wet. Table 8 exhibits this: 

TABLE 8. COMPARISON OF WET AND DRY LAPPING: PRESSURF, 
15 LB.; ABRASIVE, CARBORUNDUM; 100 REVOLUTIONS OF 
MACHINE 

Best Results with 
Cast-iron Lap Steel Lap Copper Lap Tin Lap 
Wet. 20 24 22 
a 8.6 10.3 11.3 18.6 


It may be of interest to know the rate of cutting in 
linear measure. With the size of specimen used, the re- 
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COMPARISON OF DIFFERENT LAPS CHARGED 
WITH CARBORUNDUM NO. 150 


FIG. 74. 


moval of 39 mg. represented a length of 0.001 in. With 
a pressure of 15 lb. per sq.in., the average of the best re- 
sults was just about 22 mg. for 100 revolutions of the 
machine. The length of path traversed by the specimen 
was 36 in., or 3 ft., per revolution. Hence, the speci- 
men moved over the lap a distance of 300 ft. to have 
ground from its surface 0.00056 in., or 0.00019 in. for 
100 ft. of travel over the lap surface. 

With dry lapping on the tin lap, the best result was 
18.6 mg. for 100 revolutions, which gives 0.00016 in. 
per 100 ft. of travel. This is with a pressure of 15 |b. 
per sq-in. on the specimen, and, of course, with a higher 
pressure a gieat amount would be ground off. 


CoNCLUSIONS 


In order to present the matter in a more usable form, 
the main facts, as developed by the investigation and de- 
ductions therefrom, are again set forth: 

a. The initial rate of cutting is not greatly different 
for the different abrasives. 

b. Carborundum maintains its rate better than either of 
the others, alundum next, and emery the least. 

c. Carborundum wears the lap about twice as fast, 
and alundum 11 times as fast as emery. 

d. There is no advantage in using an abrasive coarser 
than No. 150. 

e. The rate of cutting is practically proportional to the 
pressure. 

f. The wear of the laps is in the following proportions: 
Cast iron, 1; steel, 1.27; copper, 2.62. 

g. This wear is inversely proportional to the hardness 
by the Brinell test. 
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h: In general, copper and steel cut faster than cast 
iron, but where permanence of form is a consideration, 
cast iron is the superior metal. 

i. Gasoline and kerosene are the best lubricants to use 
with cast-iron lap; kerosene, on account of its nonevapo- 
rative qualities, being first choice. 

j. Machine oil and lard oil are the best lubricants to 
use with copper or steel lap. They are least effective on 
the cast lap. 

k. Alcohol shows no particular merit for the work. 


2S 
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/. For all laps and all abrasives (of those tested) the 
cutting is faster with lard oil than with machine oil. 

m. Turpentine does fairly good work with carborun 
dum, but in general is not as good as kerosene or gasoline. 
n. Soda water compares favorably with other lubri 
cants. ‘Taken as a whole, it is slightly better than alco 
hol and turpentine. 

Wet lapping is from 1.2 to 


lapping, depending on material of the lap and manner of 


0. 6 times as fast as dry 


charging. 


Punches and Dies for Making a 
Switch Contact 


By Roper’ 





article 


SYNOPSIS—lIn described the 
punches and dies and the sequence of operations 
The tools of 


modern design, and the parts are produced accu- 


this are 


for making a switch contact. are 


rately and quickly. The punches are provided with 
pins guided in generous steel bushings, which 
keep the punches and dies in alignment. 





The first operation in making the switch contact, Fig. 1, 
used by the Wildman Manufacturing Co., Norristown, 
Penn., on its electric cloth-cutting machine is blanking. 
The punch and die for this purpose are shown in Figs. 
2 and 2-A. 

The stock is first cut to the correct width and then fed 
into the die at the end A. The position when making 
the first blank is obtained by a spring-actuated stop, which 
is pushed down by the operator. The strip is then pushed 
forward and located by a stop-pin, which drops into the 
hole blanked out. The stop is fitted with a leaf spring 


\IAWSON 


easil\ | 


so that the strip may v pushed forward for the 
various blanking positions. ‘These details may be seen 
better by referring to Fig. 2-A. 


Three of the blanked switch contacts are shown on 


the lower part of the die base 


1¢ slot are shown in 


The tools used when punching tl 
3-A., 


pushed back against the stop B. 


3 and The piece is placed in the holder A 


Figs. 
and The punch C is then 
forced down, and the slot punched out. The stripper D 


is fitted with pins which bear on the piece to hold it and 


prevent it from bending when the punch is being with- 
drawn. The holder is then drawn back, fuleruming on 
the pin # by means of the handle /’, and the piece drops 
out 


The punch is provided with two pins which guide 


through the long bushings in the die to insure the desired 


‘ 


alignment Ol the punched slot with the pierced hole. 


shown in front of the die. 
the This 
s. 4 l-\. The 


Two of the pune hed contacts are 


Ss prercing holes. is 


The Ser ond operation 


performed in the tools shown in Fig and 























’ FIG. 2. BLANKING OUT THE SWITCH CONTACT 


FIG. 3. PUNCHING THE SLOT 
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DETAILS OF PUNCHES AND DIES USED IN MAKING A CLOTH CUTTER SWITCH CONTACT 
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blank is placed in the holder A, which is swung back 
against the pin BP. 


die, and three holes are pierced. The stripper is carried 

















FiG. 6. MAKING A SOCKET 


on the punch, and as the punch returns, the two springs 
acting on the stripper force the piece back into the holder. 
This is swung back by hand, the pierced part dropping 


The punch C is then forced onto the 
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In Figs. 6 and 6-A are shown the tools used by the 
Blair Motor Truck Co., Newark, Ohio, for making rad- 
lator spring sockets. 
in a lathe from solid bar stock, the hole bored and the 
The 


prog edure now observed with the tools shown is as follows: 


These parts were originally made 


outer periphery machined to the desired contour. 


RADIATOR SPRING SOCKETS 


correct length from 


to the 
This is then placed in the holder 


A piece of tubing A is cut 
seamless steel tubing. 
B and resting on the anvil C which is held on the table 


of a small press. The plunger’) is then forced down 


on the tube as shown by the press. 
It will be observed that the under edge of the plunger 
This edge the 


end of the tubing which protrudes from the support. 


is made with a beveled edge. flares out 


After a number of blows the plunger is reversed and the 
The 


blows of the plunger in this new position then make the 


square shoulder £ brought in contact with the tiibe. 


end of the bushing with a squared flange as shown at F. 
The under edge of the tube rests on the anvil (, as noted: 
this part is also made with a beveled recess. Thus as 
the upper end of the tube is being flared out the under 
side is forced inward. 

When the punch is reversed the anvil C is also re 


versed. The lower end of this part Is made tlat and as 


























! 
| 
FIG. 4. PIERCING HOLES IN CONTACT FIG. 5. BENDING THE CONTACT 
out. The tool is then ready for another blank. One of the end of the punch G eomes in contact with the inside 


the pierced contacts is shown at D. 
This tool is also provided with pins which guide through 
long bushings in the die. 
The last operation is bending the contacts. 
performed in the tools shown in Figs. 5 and 5-A. 


This is 
Thes 
are used on an arbor press. The die is held in a vise, 
ind the punch, operated by hand, is attached to the 
arbor-press plunger. The piece is located on three pins 
at A on the die. The punch B is forced down by hand and 
the contact bent to the shape indicated by the finished 
piece C. It is then ready for assembling on the cloth 
cutter. 


of the bushing at #7 it forms it to the squared contour 
desired. 

In Fig. 6-A are shown details of the part before and 
after forming, also the tools used for manufacturing the 


bushing. The time required for making one of these 


bushings is approximately 1 min. at a cost of 2¥4c.; 
the original cost was $1.15. 


“ 
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Belts Should Not Be Shifted by Hand, but a smooth pole 
Have the stopped when putting 
on large Do not work directly moving belts or 
do any An idle belt 
should not be allowed to hang upon a moving shaft; if a belt 
the shaft, stop the 


used. machinery 
belts. 


repairing when machines are in 


should be 
under 


motion 


should break and wind up on machinery 
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Driving Custom Away from 
the Small Shop 


By G. W. JAGER 


We often hear the proprietor of the average small shop 
complain that business is bad and that he cannot compete 
with the large shop. Business would improve for some of 
the small shops if they did not turn away so much work 
by their methods. And after a customer is once driven 
away, it is a hard matter to get him to again believe in 
the average small shop. Customers are driven away in 
most cases by taking advantage of their position and 
needs. Most of the work that is sent to the small shops is 
repair and experimental work, and the policy seems to be 
to boost the price to the limit, depending on the urgency 
of the job and the financial condition of the customer. 
Price boosting always reacts on the booster. 

I was at one time employed in the repair department 
of a large manufacturing plant that had no means of 
cutting gears, so the blanks were turned up and sent to a 
small, shop having a good reputation. On one occasion 
the gears were to be rushed through, but they were kept 
5 days. The man who delivered them told our foreman 
that there must be lots of money in the small shop, as 
they were charging $22 for the gears. He said they had 
sent the blanks to G’s to be cut, and were only charged 
$9.50 for the job. The foreman told the “Old Man,” 
who promptly gave orders that future work be sent to G’s. 

Recently, I had another case of price boosting. A 
young fellow who had spent considerable money experi- 
menting in different kinds of machinery had all his 
pattern work done in a small shop and had always re- 
ceived fair treatment. The work he was experimenting 
with when I was with him was not a commercial product 
but a special line, and was to be used in his own shop. 
That meant one set of patterns, with very little chance 
of more later. He took the pattern maker through the 
laboratory, explaining the work and the uses of the ma- 
chinery. The latter surmised that if my employer was 
successful in his present venture, it would require all of 
his time and attention and that there was small chance of 
his starting at something else. The pattern maker evi- 
dently thought he had better make all he could out of the 
present job, as it might be the last, so he charged almost 
double what we had figured on. While my employer was 
wealthy, he was too good an engineer and shopman not to 
see the game, and the pattern maker was told so, in em- 
phatic language. The small-shop owner in any line makes 
a mistake in trying to get as much out of the customer as 
he thinks he will stand for. 


Foremen’s Letters--Leeway 


Dear Entropy—Since your last, we have begun to sell 
some stuff and things are more hopeful. I have been try- 
ing to get some standards. Not standards of size exactly 
this time, but standards of poorness of workmanship, as 
one man put it. As near as I can size up the situation, 


we are suffering as much from workmanship that is too 
good as ‘rom bad workmanship. We get quite a few men 
in this section that have been raised on small-tool work. 
Their idea is that a good running fit is one that will run 
all right so long as it is oiled and kept going. Some- 
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thing like a plug and ring gage, you know; if you let it set 
a few minutes you have to drive the plug out. When one 
of these chaps first strikes this shop, he goes and fits 
up some shafts that way, and he looks us over in a superior 
sort of way as if to say, “I can show you back-woods mutts 
something you never saw before.” But we have seen it 
before, and unless he catches us napping, we see his work 
first and have him take a roughing chip off his nicely 
polished shaft before we send it out. He never has any 
use for us after that, except possibly on pay-day. 

The trouble is that we are shipping these machines 
out to farms and places like that, where the idea of ma- 
chinery is that it is something that runs itself and does 
the work while you sleep. If they happen to have a visitor, 
they may swagger round with an oil can to show how 
much they know about machinery, but under ordinary cir- 
cumstances they omit any such superfluous details. When 
a shaft sticks in a box, all they can do is ship it back 
here and sit down and wait for another. 

I have been studying the thing to see just how loose 
we can make every bearing and have it work at all, and I 
have been running into a lot of funny things. There 
are two bearings that run just as well and a little better 
without any caps on at all, but if we made them without 
caps, I suppose that they would get dislocated while the 
machine was being shipped. Those bearings sure do not 
need to be very close fits. There are a lot of places where 
I really cannot see that a 32-in. play would do the slight- 
est harm, and I feel pretty sure that the machine would 
keep running without much of any oil until it wore out, 
which would be better for us than having parts getting 
stuck all the time. 

The worst trouble I see is that if we cut these shafts 
small enough so that we are sure they will always run 
no matter how little or how bad the oil, we will have to 
fire all our machinists and hire men off the streets to take 
their places, and then what little machinery we have 
to use ourselves will probably be ruined. A machinist 
that has to make a fit that is no fit at all will also go on 
a drunk or commit any other minor crime. The best 
compromise that I have been able to think out is to make 
all this stuff to micrometer measurements and not let 
the man that is turning shafts see the box it goes into at 
all. ‘Then the only men that will need to wear blinders 
will be the assemblers, and that work we already do with 
a breed of pirates whose mechanical morals are beyond 
corruption. 

I don’t believe even then that I shall quite dare to 
make the fits so close as they might be, but that is a ques- 
tion of habit. A number of years ago I was working 
where they bought an English planer. Most of the bear- 
ings on a planer are of this same type, though it would 


not do to tell it to an American planer builder. The 
makers of this particular planer knew it though. Every 


driving shaft was at least a thirty-second loose in its 
bearings. It was ridiculed by every man in the shop, 
but after a little while they forgot all about it. The 
planer was a good one, and it never gave any trouble 
through hot boxes or anything of that sort. The 
table ran true and the cross-bar was straight and the es. 
sential parts were as well fitted as any American planer, 
but they had deliberately set out to make each part the 
way it would best serve its purpose, and they apparently 
succeeded. Yours truly, 

JIMMY. 
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Friction Chuck for Boring Mill 

The illustration shows a simple form of friction chuck 
for use in holding the steel rings A while finishing the 
surfaces B and C. The hole and the surface D are fin- 
ished in an ordinary jaw chuck in the first operation. In 
the second and last operation the ring is held in the fric- 
tion chuck while surfaces B and C are machined. If 
large quantities of the rings are to be finished, two ma- 
chines can be used—one for the first and one for the sec- 

Grip Ring 


—— s a . [ 
Diam. of , FZ 
Hole 28 

er 

















—< -- 296375" -->4 


060 Carbon ‘ (D) 3 
Stee/ f > ad 





Section AA 


oy ip 
lee 6k" > 
Cold Rolled Steel 








FRICTION CHUCK FOR BORING MILL 


ond operation. For small quantities the first operation 
can be completed on all of the rings, and the machine then 
set up for the second. 

When setting the work up for the second operation, the 
chuck is accurately centered with the machine and secured 
with bolts to the faceplate. The rings are then put over 
the boss on the base /, and the steel bushing F is slipped 
into place, this being slotted to allow for expansion. The 
washer G is next put on, and the nut forces the bushing 
over the taper and tightens the work. 

The tapped lugs H shown are for setscrews in case the 
base sticks, being used to release the work. 

W. H. Woureana. 

Toledo, Ohio. 
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Holder for Macnine Screws 

It frequently happens that it is necessary to hold 
machine screws for various purposes, such as rounding 
the points or turning off the thread for special purposes. 
It is very inconvenient to attempt this by putting the 





Letters from Practical Men 
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head in an ordinary chuck, especially in the case of 
countersunk or round-head screws. 

Having more or less of this work to do, I made the 
chuck shown in the illustration, the body being turned 
to fit the lathe-spindle taper, the end being threaded to 
receive the nut A. The end of the chuck body is counter- 
bored to center any screw head which may be put into 
it, and the nut is bored out at the end to receive the 
largest screw in the desired hole. Inside this are 
adapters B, which can be made to fit a screw of any size 
and force the head back against the countersunk end of 





different bodies. This makes a very convenient device 
A 
= a 
B 











HOLDER FOR MACHINE SCREWS 


and one which can also be used for gripping the screws 
by the threaded portion, if suitable jaws are made for 
holding the threads. 

C. P. Parkuurst. 
New London, Conn, 

% 
Applying an Indicator to a 
Bench Lathe 


To make an indicator readily available in the bench 
lathe, I have employed the short boss on the headstock of 
the lathe for the purpose of attaching the arrangement 
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INDICATOR APPLIED TO A BENCH LATHE 


shown in the illustration. The dust guard, or cap, has 
been removed from the boss, and the yoke A and the piece 
B have been substituted. The length of the boss is 0.25 


in., and as the thickness of the yoke is about 0.35 in.; 
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this allows the dust guard a short bearing in the yoke, 
which is pinched simultaneously by the yoke when it is 
secured to the boss. 

Located in the tapped portion of the yoke is a post upon 
which swivels the metal bar C. The bar is reamed, split 
and provided with binding screws, as shown. This con- 
struction permits vertical adjustment of the indicator 
post, and at the same time the post may be revolved to 
adjust the indicator at any required angle. 

The indicator stoak is fitted to the way milled in the 
post, as shown in the side view. The post can be easily 
removed or located at any time along with the rest of the 
arrangement, while the yoke and guard may be left on the 
boss without interference. 

As an instance of application, suppose the grinder 
occupies the slide-rest and we wish to use the indicator. 
All that is necessary is to locate the post in the yoke, then 
swivel the metal bar and adjust the indicator to the re- 
quired position. To place the indicator out of action, 
the bar is swung around out of the way and left there 
until again wanted. 

Gus. HAESSLER. 

Kigin, Ill. 


RK 


A Novel Steel- and Iron-Storage 
Shed 


The problem of storing the steel and iron bars of 
various shapes used in the blacksmith and machine shops 
was recently solved by the Simmons Manufacturing Co. 
of Kenosha by building the covered shed, or rack, which 
is shown in Fig. 1. 

This structure consists of seven sections of white-pine 
framework through which lengths of 1-in. tubing pass 
horizontally to serve as shelves for the long bars. There 























FIG. 1. A NOVEL BAR-STORAGE RACK 


are 96 compartments, or pigeonholes, as they might be 
called. In Fig. 2 is shown an end view, giving the dimen- 
sions of the frame members. These are set up on a con- 
crete foundation and bolted together by two flat steel 
strips 44x14 in., which run diagonally across the sides 
and cross in the center. The entire framework is sheathed 
and roofed with tar-paper or metal roofing. This fur- 
ther unites the members into a rigid structure and keeps 
the material dry. The location of this rack is convenient 
to the blacksmith shop, where the majority of stock is 
used. The machine shop, which also uses some of this 
material, is only a short distance away. 
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The shed shown was finally equipped with heavy spikes 
which were driven into the posts on the side to provide 
further shelf-room for heavier bars. This was not in- 
tended in the original design; in fact, it might be found 
desirable to sheath the sides and back, to further pro- 
tect the material from the influence of the weather. A 
double front door might then be added and the shed 
completely closed and locked. 

The length of this shed should, of course, depend upon 
the length of stock to be accommodated. There is no rea- 


s Tar-paper or Metal Roof 
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Concrete 6" Thick ? 
FIG. 2. CONSTRUCTION DETAILS OF THE STORAGE RACK 


son why it could not be made longer or shorter, or twice 
as long, so as to draw stock from both ends instead of 
one. It might also be made narrower or wider. 

The concrete foundation might be dispensed with and 
some other way provided. For example, it would be pos- 
sible to let the side members, or posts, into the ground a 
sufficient depth to support the structure. It should not 
be forgotten, however, that when tons of iron and steel 
are placed upon the shelves, they must be supported by a 
solid foundation. 

We have found this shed convenient, accessib'e, neat 
in appearance, very economical in the space occupied, 
und a ready means of keeping the stock out of the rain 
and avoiding the litter often caused by storing it in 
“the yard.” 

A. F. KuNzE. 

Kenosha, Wis. 

3 

Factors That Cause Accident 

There are factors in the accident problem that sel- 
dom receive consideration, such as dull tools and bull- 
dozing foremen. The dull tool may be due to ignorance oi 
the operator or the foreman’s objection to the time lost 
in changing such tools as band-saws and planer knives. 
In either case there should be someone to see that tie 
fault is remedied. 

The workman’s temperament should also be considered. 
A nervous man should not be asked to work on a danger- 
ous machine nor under a bulldozing foreman. Either 
combination is bad. In fact, this kind of a foreman is 
bad anyhow. Observation will show that such a foreman 
has a high percentage of accidents. 

Grorce H. CAMPBELL 

Ontario, Can. 
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Reboring Gas-Engine Cylinders 
Having Integral Heads 


Many builders of gas engines cast their cylinders with 
heads integral and bore them on special machines, but 
at the repair shop reboring is usually done on an ordinary 
engine lathe. 

In Fig. 1 is shown how cylinders ranging from 8 to 
i0% in. in diameter are handled on a 24-in. lathe. 
The cylinder is held in two fixtures, or boring saddles, 
bolted to the carriage of the lathe, as shown in Fig. 2. 
These saddles are really large steadyrests minus a top, 
for which a 7g-in. chain is substituted, having a screw- 





MACHINIST 


119 


The reboring of a cylinder enlarges the bore from 
*/4, to \%& inch. Three cuts are generally taken to 
remove this amount—two roughing and one finishing. 

G. STROM. 

Pittsburgh, Penn. 


Danger from Overhead Oil 
Drip-Cups 


Oil drip cups attached to hangers are always a source 
of danger to workmen, especially the kind made to screw 
into the hangers, because of their tendency to work loose 
and fall out. This happens often on machinery where the 

shipper-handle attached to the counter- 





























® Spot True for | —~ 4 = Bina Tool shaft above a screw machine or a 
, Steadyrest. f a) 9 thread-cutting lathe is shifted in and 
= Pei out frequently. The force of the slid- 
7 "- fbesaneessecaR—t § } ing sleeve exerted against the clutch 
A jars the — and ~~ the drip- 
enoree oreo cups to work out. An instance is 
== °O = > = e al where one of these cups dropped, 
—S- — striking on the nose a workman who 
was engaged at a screw machine. An- 
other workman, squaring off nuts on a 
lathe where the shipper-handle had to 
\ be reversed to remove the nuts from the 
arbor, caught the full impact of one of 
& 3 these drip cups on his shoulder. 
FIG. 1. SET-UP FOR REBORING CYLINDERS ON THE LATHE Another type of dangerously hung 


hook at one end, with a nut for tightening. The other 
end fits a cored cavity in the fixture. 

The boring bar consists of a piece of 45-point carbon 
hot-rolled steel 6 in. in diameter by 72 in. long. The 
cutter end of this has a slot ;% in. deep by 114 in. wide, 
to hold an ordinary forged lathe tool. This tool 
clamped by a circular plate 1 in. thick, drawn up by 
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four 5£-in. capscrews, as shown in Fig. 5. The method 
of driving the bar is as follows: One end is chucked 
true and the middle is supported by two steadyrests 
placed on trued spots on the bar, allowing for the length 
of the cylinder bore. The cylinder is trued to the axis 
of the bar by means of trams held in the end of the bar. 
Fig. 3 shows a flanged-cylinder and Fig. 4 a winged- 
cylinder mounting. Both of these illustrations are self- 
explanatory. 


drip cup that might be mentioned is 
that attached to hangers by means of wires fastened on 
each side. Workmen in placing a ladder against the shaft 
or stringer often knock these cups down or hit them in 
such a way that the oil spills and falls on other workmen, 
an act which results in no pleasantries between them and 
may sometimes cause damage. 

Oil drip-cups should be given frequent inspection. A 
good idea is to fasten a short light chain to them, so 
in case they work loose they cannot fall and injure work- 
men. 

JAMES EK, CooLey. 

Hartford, Conn. 
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Snap-Switch Testing Machine 


The accompanying illustrations show a machine used 
for testing surface snap switches either mechanically or 
electrically. The mechanical test is necessary to deter- 
mine the stability of the switch mechanism, and the elec- 
trical test is required by the underwriters. In order 
to pass the latter, each switch must break a specified num- 
ber of cycles under the amperage rated on the switch 
A vertical board containing a circuit of electric 
lamps is placed near the testing machine. These lamps 
are connected to the switches being tested. A few switches 
given this test each day indicate the average durability 
of those being manufactured. 

A small fan motor M is used for power. This 
set into one corner of a machine-steel base, which is %4 
in. thick. The motor runs at 2000 r.p.m., but this speed 
is reduced by the worms and gears so that the spindles A 
run at 4 r.p.m. This is equal to eight cycles per minute 
on the switch (a cycle on a switch is one make and break), 
so that a switch completes two cycles in one revolution of 
the spindle. This gives a fair test. A small Veeder counte: 
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located on the base registers the revolutions of the spindle. 
This machine tests six switches at a time. 

The spindle assembly consists of three parts, as shown 
in Fig. 2. The sleeve B has two ratchet teeth milled on 
the enlarged end. This sleeve is driven 
into the worm gear and held with a 
setscrew. The collar. Chas ratchet 





teeth to engage with the sleeve, which 
drives the spindle A by a setscrew. 
Individual switches can be connected 
er disconnected without stopping the 
motor. This is accomplished by ad- 
vancing the ratchet collar and raising 
it above the sleeve. 

The side elevation shows how the 
switches are held. Pieces of wood are 
placed on each side under the spindles, 
in which are pegs that fit into holes on 
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In operation on cones or pulleys, as shown, the cone is 
chucked and trued up, and the tailstock is brought up by 
means of the carriage handwheel, the carriage and tail- 
stock being fastened together by the bars. The tailstock 



































the switch base. This keeps the switch 
from turning, and there is more fric- 
tion between the porcelain base of the 
switch and the wood than is the case 





when there is direct contact with the 
steel base. 

This machine is positively driven, 
but by means of the spring and the 
setscrew in the collar C, the spindle 
will move with any variation in switch 
mechanism. Should this fail to relieve 

















a switch that sticks, a small fuse plug FIG. 1. 
located in the circuit near the motor 
protects the motor and the machine. No trouble with the 
switch sticking has been experienced. 
MALCOLM PETERSON. 
Bridgeport, Conn. 
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Drilling and Reaming Attache 
ment for the Lathe 

A few years ago I applied the drilling and reaming 

attachment shown in the illustration to a Prentice lathe 

and later to a Hamilton lathe. It consists of three strips 














FEEDING TAILSTOCK WITH LATHE CARRIAGE 


of bar steel and a couple of bolts, the front and rear 
strips being attached to the carriage by bolting to the 
slots already provided. The rear bar has a bend at the 
end to catch over the bar, while the front has the bolt 
through both pieces. This makes it instantly adjustable 
and enables the machining of long holes to advantage. 


THE TESTING MACHINE FIG. 2. SPINDLE SECTION 


clamp is tightened while the drill point is entered about 44 
in., then thrown loose and the 7-in. length of hole in the 4- 
step cone is fed through by the carriage without further 
attention, the operator usually having the next lathe to 
use in turning the steps. A finished pulley is shown rest- 
ing on the toolpost. 

We have used this device on several thousand cones and 
pulleys. Put one on your lathe and see how frequently 
vou will find use for it. There are many occasions when 
it will be found convenient to move the tailstock rapidly 
to and from the chuck by means of the handwheel on the 


apron. 
WILLIAM PILTON. 
Philadelphia, Penn. 
rc 

The Condition of the Shipbuilding Industry in America, 
owing primarily to the European situation, is reflected in the 
following editorial comment of “International Marine Engi- 
neering”: “Owing to the great war in Europe, prices of steel 
used in shipbuilding have risen to a point very materially 
higher than that at which steel is sold for shipbuilding in 
the United States. When there is added to this increased 
cost of material the large increase in wages, the cost of 
building ships in British and Continental yards is higher than 
it is in the United States. Furthermore, practically all the 
British and Continental shipyards are occupied very largely, 
if not fully, on naval work, so that very few orders are 
being placed for new merchant marine vessels. With existing 
tonnage in Europe decreasing at an abnormal rate, there is 
great anxiety as to where the ships are coming from to 
handle the ocean traffic after the war is over. As a con- 
sequence, ship owners in Great Britain, Spain, Portugal, 
Germany, France, Russia, Denmark, China and other countries 
are inquiring as to the possibilities of having vessels built 
in the United States. Meantime, nearly every steamship com- 
pany flying the American flag is looking for new vessels. 
There is scarcely an American shipyard that can contract 
for a ship for delivery inside of 20 to 24 months. With all 
the business in hand and in sight, American shipyards have 
all the work they can possibly handle for at least five years 
to come.” 
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Repair and Care of Small-Shop 
Equipment 


Mr. Van Deventer’s article on page 853, Vol. 42, on 
“Repair and Care of Small-Shop Equipment” has 
prompted me to describe a method I am using to keep 
track of the tools for various machines. 

Every machinist knows how provoking it is to go 
into a shop, be given a machine to operate and find 
The impression 

right-thinking 


the most necessary wrenches missing. 

that such a condition makes the 
mechanic is certainly not a desirable one, as he 
begins to feel that things are run in a loose sort of way 
and that there’s no use trying to the stuff out.” 
We certainly want the “stuff” gotten out, and to do it 


The 


on 


soon 
“cet 


we must know where the tools are when needed. 





SMALL-SHOP 


EQUIPMENT 


REPAIR AND CARE OF 
idea is not a new one, it is simply carrying that of the 
tool-check system a little further. 

If you walk through our shop and notice an idle 
machine (if there is one) you will see that it has been 
stripped of all wrenches, tool posts, cranks and loose 
handles; in fact, everything needed to start work on that 
machine has been removed. The machine is numbered, 
and in the toolroom an iron tray, as shown in Fig. 1, is 
provided to hold all the tools for it. Hinged to the tray 
is a 14-gage 6-in. square brass plate, and on this plate 
is stenciled the contents of the tray. 

If a man is givén work on machine No. 20, he goes 
to the toolroom, presents his check and says, “Tools for 
No. 20.” The tray is passed out to him and he takes care 
to see that the contents and the stenciled list agree. 
When the work is finished, he removes all the tools and 
returns them in the tray to the toolroom. The tool 
keeper checks over the contents to see that everything 
is complete and reports any broken or damaged tools. 


Discussion of Previous Question 








mr Mic 
Special tools, holders and boring bars are numbered and 
are drawn by separate checks. 

I have used this scheme for some time and have found 
it to be entirely satisfactory. While it is not new, it 
may help someone to solve his tool problem or sugyvest 
a better way of preventing this everyday annoyance. 

P. S. SMITH, 
Gen. Foreman, Oliver Electric Co. 
St. 


Louis, Mo. 


Using Single or Multiple 
Drilling Jigs 

Your editorial, Vol. 42, page 

opinion, admirably discloses the existence of what can be 


705, asking expressions of 


characterized only as a policy of narrowmindedness or 
limited viewpoint on the part of many of the “powers 
that be” in machine-shop management. 

The 


similar product and under similar conditions have dia- 


superintendents of two factories running on 
metrically opposed views on the question of jigging work 
One does all the work he can in a single 
jig, the other as little as he can. Neither has 
stopped to think that there may be a half-way 


at which some or all of the work could be more profitably 


for drilling. 
even 


house 


accomplished. 

This is the weakness of the majority, not only in 
machine shops, but also in business and in private life. 
Nearly everybody goes to the extremes and cannot see 
the middle course. Every designer is familiar with the 
chief who, in passing on a job for elaboration, gives with 
it a sketch showing the main points of attack. I have 
held positions where to offer a suggestion was to court 
dismissal; I have, in fact, even been dismissed for being 
“too bold,” and many are the bad half-hours passed after 
the chief had poured cold water on what was an obvious 
improvement. 

One particular case that I remember, quite to the point 
of the editorial request, may interest and be of service to 
readers. 

The piece was fairly intricate and the processes many. 
The holes varied from about 4 in. to There 
was facing and grooving to be done and some awkward 
counterboring. Said the chief: “To get the required 
accuracy, we must have a single jig. You will provide 
a sliding motion for the grooving process and universal 
angular movements for the work to be done on different 
the jig will be too 


3 inches. 


faces and at all sorts of odd angles 


cumbersome to turn over. You'll need an independent 


support for the grooving cutter; that can go on the 
drilling machine.” 
So the designer (in view of the facts, the term 


lacks propriety), who had already suffered from the 
idiosyncrasies of his chief, proceeded against his own 
ideas to embody those instructions in slides, swivels, 
locking-mechanism, plungers, worm-rotating gear and 


what not, without end. 
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The completed jig was a meritorious work—as a jig; 
as a successful work-producer it was a failure. The shop 
critic was silenced for the time. 

Some months after the jig was completed and almost 
forgotten, an order came for a batch of 72 machines 
of which this piece was a component part. A completion 
date was requested to enable delivery promises to be 
given. ; 

The estimators set to work. Processes were fixed, 
piece-work prices calculated, and so on. And the date 
for delivery of the first batch was ascertained from these 
as seven months after receipt of all materials, as a 
minimum. The selling department was thunderstruck! 
Eight months (say) for such a small job! “The price 
is going to be more than we can get. Seeing we are by 
no means busy, how do you account for the time re- 
quired 7” 

It was eventually found that the new jig was the 
responsible factor. The test plece had occupied about 
28 hours in its drilling processes and the time allowed 
for quantities had been fixed at 16 hours, giving an 
output of one every two working days or 35 per week 
at the outside. Seventy-two at 3 per week require 24 
weeks. 

The point I wish to make is this. If multiple jigs 
are used, the time element for the completion of work ts 
often larger than with single jigs. In the case in point, 
it was impossible for more than one man to be engaged 
on the one part. Had the work been split up into simple 
processes among several jigs, the work could have been 
passed from machine to machine after the first process 
or set of processes Was completed. 

The point is analogous to that of letting each man 
build a machine complete. While you might get as 
many machines a year, assuming that the men were all 
as expert as one-job men would be and that no time were 
lost in individual chucking, etc., you would have to wait 
a long time for the first machine. 

Ot course, you would eventually vet the goods, and 
as many of them, in the long run under this condition. 
But the conditions are impossible. So we have to come 
down to a subdivision of labor. And it can be shown, 
! think, that so long as subdivision does not lead to use- 
less processes or multiplication of capital and other ex- 
penditure, the finer it is the more profitable it will be, 
for each job or process then can be detailed to labor 
more precisely suited to it. 

But these outside elements occur oftener than the 
superficial mind readily grasps; hence my hint as to 
the existence of a half-way house. 

What we most keenly desire, if progress is to be 
maintained, is the elimination of bias in the minds of our 
controllers, from the proprietor downward. 

C. Krirry. 

Manchester, ong. 


. 


Boiler-Tube Expanders and 
Beading Tools 
i have read with interest the article on page 276, Vol. 
42, and believe others might like to know of the method 
developed at the “Soo” shops in Minneapolis, Minn., for 


making tube expanders, 
We make our expanders from bar stock, the bar having 
the shape of the short pieces A and B shown in the 
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illustration. No machining has to be done on the flat, 
tapered sides. We buy this stock in two sizes, the small 
for the ordinary tube expanders and the large for the 
superheater-flue expanders. 

The first operation is to cut the pieces to length from 
the bar, allowing for finishing the ends. Next, they are 
clamped in the special holders C and D, only two pieces 
being shown inserted in the small holders. The end of 
the holder is then fastened in an ordinary lathe dog, 
and the pieces are faced off on both ends and to correct 
length in the lathe. They are then taken out and an- 
other batch is inserted, this being repeated till the whole 
lot of 120 or 240 is completed. 

The next operation is to clamp the pieces by means 
of the clamp washers and nuts which can be seen on 
each end of the mandrels # and F. These washers have 
a series of sharp rings turned on their inside faces to 
prevent the pieces from working out. The mandrels 
have spaces for four blades, the four shown being solid 


5% 


STOCK AND TOOLS USED IN THE MANUFACTURE OF 
FLUE EXPANDERS 














with the mandrel and guiding the finishing to the exact 
contour desired; this being done with the help of a few 
forming tools. 

The mandrel is made of a good grade of tool steel and 
carefully hardened and drawn, each mandrel taking one- 
half of a set of expanders. The expanders for super- 
heater flues have 12 pieces and the small size, 8 pieces 
per set. After the outside of all of our pieces have been 
finished, we take one set and insert them in the special 
chuck shown at G. The cap H/ is then screwed on and 
the whole put on the spindle nose of the lathe, where 
we bore and finish the inside of the expander blocks to 
fit the taper expanding pin. This taper hole is finished 
very accurately to a plug fit, in order to insure inter- 
changeability. 

This boring operation is done only on the large super- 
heater expanders. The small expander blocks are put 
in a suitable jig in the miller and are finished on their 
inside edge by means of a radius cutter. After dressing 
off the corners on the inside face of the blocks, they are 
ready for hardening. 

This method has proved to be a great time saver in 
making these expanders. We formerly made them out 
of round bars which were turned to shape—the diameter 
being left somewhat oversize—and then slit them in the 
miller. But it would not be safe to suggest doing them 
that way now. 

WILLIAM SEELERT. 

Minneapolis, Minn. 
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Heat-Treatment of a Nickel, Carbon 


and 


By Rospert R. 





SYNOPSIS—A comparison of the physical prop- 
erties, both in the annealed and heat-treated state, 
of three steels of the same carbon contents, the first 
of which is an ordinary carbon steel, the second 
a nickel steel, and the manganese steel 
containing 1.6 per cent. manganese. It required 


th ird a 


three times as much nickel as manganese to give 
the same increasé 


unheat-treated steels, the increase in stre ngth was 


in physical strength. In the 


not accompanied by a decrease in tough ness ; 
In the heat-treated steels this 
increase in strength is accompanied by an increase 
in toughness with the nickel steel, while with the 
manganese ste el it is accom pante / by a decre ase in 


rather the reverse. 


tough TOSS, 





The effect of small quantities of manganese upon the 


physical properties of annealed steel is fairly well-known. 
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FIG. 1. ELASTIC LIMIT AND MAX- FIG 


IMUM STRENGTH TESTS 
Up to about 2 per cent. each 0.01 per cent. of manganese 
increases the tensile strength by about 160 Ib. per sq.in. 
Its effect upon the reduction in area and elongation is 
very small, slightly increasing the former and lowering 
the latter. From per cent. manganese 
makes steel extremely brittle and above 7 per cent. this 


about 2% te 7 


effect disappears and we again have a useful alloy. An 
11 per cent. alloy has a wide range of use in the cast form 
for crossing frogs, rells, gears, etc. It is usually finished 
by grinding, as it is nearly impossible to machine. 

We can classify the average commercial steels made in 
this country with carbon less than 0.50 per cent. into two 
groups—those with manganese contents approximately 

*Presented at the Spring Meeting, Buffalo, N. Y., June, 1915, 
of the American Society of Mechanical Engineers. 

+Metallurgical engineer, Peerless Motor Car Co. 


Manganese 5 


Draw, 


REDUCTION IN 
ELONGATION TESTS 


Manganese Steel’ 


\pnorr?+ 


040 to 0.50 per cent. (this roup includes the or 
dinary carbon steel and chrome-nickel steel) and those 
with manganese contents approximately 0.60 to 0.70 per 
cent. (this group includes nickel and chrome-vanadium 
steels). 

I do not mean the foregoing as a hard and fast classi- 
fication, but it represents fairly well commercial practice. 
English steels fall readily into the same classification, but 
with German steels the grouping is not so well defined. It 
is rare to find a steel in this country with manganese above 
! (and Abroad, a 


siderable amount of steel is used, particularly for frames 


per cent. below 2 per cent.). con- 


of automobiles, with manganese varying from 1.25 to 


1.75 per cent. 

Very little has been published regarding the heat-treat 
ment of these high-manganese steels, and I am therefore 
presenting a comparison of the effect produced upon thi 
physical properties of three steels of about the same car 


bon contents. One of these is a plain carbon steel, another 


ree, 
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AREA AND 


a nickel steel, and the third a manganese steel containing 
1.61 per cent. manganese. 
Their analysis is as follows: 
Mangan se Steel 
Per Cent Per Cent 
0.342 0 341 
O14 { 0.047 
0290 { 0.025 
Manganese 5 55 1.61 
Silicor ’ 0.000 
Nickel ; 0.0 
Chrome 0.0 
Vanadium 0.0 
Copper 0 02 


Carbon Steel 


steels the 
Test bars 34 in. 


upper critical 
in diameter and 


In these three temperatures 
were first determined. 
41% in. long were next machined from each steel; one 
of each kind was annealed by heating in lead to 5 deg. F. 
above the upper critical temperature, holding there about 


ten minutes, and allowing to cool slowly until the lead 
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The time of this cooling was about ten hours. 
and the 


solidified. 
The lead was then heated slowly to 800 deg. F. 
test bars They were then threaded and ma- 
chined to a standard 2-in. test specimen and ground 
to a diameter of 0.505 in. (1% sq.in.). One end was left 
longer than the other to allow for hardness tests. They 
were then pulled in a tensile machine with the following 


removed, 


results : 
Elastic Maximum Flonga- Brinell 
Limit, Strength, Reduction tion, Per Hardness, 
Steel Pounds Pounds Per Cent Cent Number 
Carbon 36,600 67,250 51.0 32.0 120 
Nickel 55,000 81,850 59.0 31.2 153 
Manganese 61,150 87,850 58.5 29.9 150 


lor the heat-treated specimens a test bar of the same 
size was used. The heating was all done in lead and 
was controlled by a Leeds & Northrup resistance pyrome- 
ter. The desired temperature was reached slowly and 
maintained as nearly constant as possible for ten min- 
utes. All tests that were to be made at the same tem- 
perature were made simultaneously. The furnace con- 
tained half a ton of lead and therefore the temperature 
could be kept uniform. ‘The bars were quenched in 
water and were drawn to the desired temperature in a 
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FIGS. 4 AND 5. OVER- AND UNDER-HEATING TESTS 
lead furnace holding about three tons of lead. All of 
the bars that were to be drawn at the same temperature 
were drawn simultaneously. The desired temperature 
was maintained constant for thirty minutes. The large 
mass of lead made this an easy matter. After treatment 
the bars were machined and then ground to a diameter 
of 0.505 in. and were pulled in a tensile machine with an 
autographic recording device. Hardness tests were made 
on the long end of the test bar, after sawing off and 
grinding to a flat surface. The following determina- 
tions were made: Elastic limit, maximum strength, 
reduction in area, elongation, Brinell hardness, sclero- 
scope hardness, rupture stress and energy in foot-pounds 
necessary to cause fracture. The last three determina- 
tions are not considered in this article. 

Test bars were treated from above the upper critical 
temperature and were then drawn to the following tem- 
peratures: 300, 500, 700, 800, 900, 1000, 1200, 1300 
deg. F. 

In Fig. 1 are plotted the results of these tests for the 
three steels for the elastic limit and maximum strength. 
In Fig. 2 the results are given for the reduction in area 
and elongation, and in Fig. 3 are given the Brinell hard- 


ness results. 
From these charts it can be concluded that practically 
the same results can be obtained, as far as strength is con- 
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cerned, by the heat treatment of a 1.6-per cent. man- 
ganese steel as for a nickel steel of practically twice the 
percentage of nickel. However, since the nickel steel 
contains 0.55 per cent. manganese, we actually have an 
excess of only 1.06 per cent. manganese, which appar- 
ently has the same effect as about three times the same 
amount of nickel. 

Now, regarding the “toughness,” which for the sake 
of comparison can be considered as being measured by the 
reduction in area, we see that the manganese steel does 
not compare so favorably with the carbon or nickel steel 
for the same temperature of draw. Evidently also, while 
manganese increases the reduction in area in annealed 
steels, it has the opposite effect in heat-treated steels. 

The following equations represent fairly well the av- 
erage values of the elastic limits, maximum strengths, 
reduction in area and elongation of the three steels. 

FE = Elastic limit in pounds per square inch; 


M = Maximum stress in pounds per square inch; 
r = Reduction in area in per cent.; 
e = Elongation in per cent. ; 


T = Temperature of draw in degrees Fahrenheit. 
manganese steel, 
E = 284,000 — 163T 
M = 288,000 — 159T 
—19 + 0.068 T 
—10 + 0.028 T 


For 


-= 


For nickel steel, 
EF = 302,000 —  183T 
M = 314,000 — 188 T 
r= 40 + 0.0247 
3.5 + 0.018 T 

For carbon steel, 


f = 134,000 — 66 T 
M = 170,000 — wT 


r= —5.8 + 0.063 T 
ex — 3+ 0.0206T 

The next determination was upon the effect of over- and 
under-heating during the quenching process. For this 
purpose 10 bars of each steel were quenched as follows: 
One 5 deg. above the upper critical point, six others at 
25, 50, 75, 100, 125 and 150 deg. above and three at 25, 
50 and 75 deg. F. below the critical point. These were 
all drawn to a temperature of 800 deg. F. and the regular 
tests conducted upon them. The results are plotted in 
Fig. 4, which gives the elastic limit and maximum 
strength, and in Fig. 5, which shows the reduction and 
elongation. 

These tests show that there is little difference between 
the nickel and the manganese steel as far as over- and 
under-heating are concerned. 

Briefly summarizing the results, for a heat-treated 114- 
per cent. manganese steel the manganese in excess of that 
contained in a nickel steel of a corresponding carbon 
contents (about 0.34 per cent.) exerts a strengthening ef- 
fect equivalent to triple the same amount of nickel. 

While the manganese effect upon a steel that has not 
been heat-treated is to increase the toughness slightly, 
its effect upon a heat-treated steel is decidedly the reverse. 
In the case of nickel the effect upon an untreated steel 
is practically zero, while in a heat-treated steel nickel 
increases the toughness decidedly. 

An untreated steel containing about 114% per cent. man- 
ganese is fully as tough as, and is stronger than, a nickel 
steel of about 314 per cent nickel. 
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Minor Changes in Design to 
Cut Manufacture Cost 


BISSET* 


By G. A. 


The Bureau of Construction and Repair of the Navy 
Department has in actual use 447 standard, or general 
type, plans, covering water-tight doors, manholes, signal- 
flag boards and all manner of articles. These plans are 
frequently originally prepared at a navy yard and issued 
by the bureau, after reference to the other yards for criti- 
cism. In this way many minor faults of design are elim- 
inated. Absolute perfection, however, is never reached. 
Therefore, there is not a single standard plan but can be 
somewhat improved upon—either by making a better ar- 
ticle at the same cost or by making just as good an article 
at a reduced cost. 

When the standard plans are received at the yards and 
are being followed in manufacturing articles, ordinarily, 
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FIGS. 1 AND 2. EXAMPLE OF KEDESIGNED PART 
neither the drafting room nor the shops make a careful 
study of them with a view to simplifying so as to reduce 
cost. The drafting room accepts them with implicit 
confidence as “standards,” and the shops busy themselves 
almost solely with the problem of getting out in the most 
efficient manner exactly what is called for. The foreman 
will concentrate his efforts on how best to make some 
new fitting shown on the plan. Effort spent in studying 
a plan from the viewpoint of a manufacturer is frequent- 
ly profitable, in that it permits a reduction in cost by 
changes, usually of minor importance and not affecting 
the main features of design. For instance, Figs. 1 and 
2 show, respectively, the old- and the new-type dog for 
water-tight doors, the former being difficult to drop forge, 
the latter easy. “The shop foremen are in a position to 
give most valuable suggestions, from a practical stand- 
point, relative to modifications of plans. The drafting 
room, however, should initiate the work and invite the 
suggestions, as, without a special invitation, it seems sel- 
dom to occur to a foreman to criticize a plan. 


*Naval constructor, United States Navy 
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Recently 22 coal barges were built, each navy yard 
building 2 or 4. They were constructed from plans pre 
These plans indicated, in each 
bracket, a hole—the usual 


struction. While the question of using oxyacetylene for 


pared fora previous barge. 
beam round lightening con- 
cutting these holes was being considered at one yard, the 
A few 


pounds more or less is of no importance in a coal barge, 
while the cutting by oxyacetylene of lightening holes in 


query suddenly occurred, “Why cut them at all?” 


all the beam brackets would involve an appre lable cost. 

The foregoing is not intended to cover the subject ex- 
haustively, but is merely intended to encourage the study 
of plans from a manufacturing viewpoint. 

i have recently been astounded at the ignorance of 
prices displayed by high-class draftsmen. It was found 
that many of them have practically no knowledge of the 
unit cost of the materials that are continually mentioned 
It is inconceivable that a man can 
However, 


on plans they prepare. 
be a good designer without such a knowledge. 
at shipyards the purchasing section, as well as the esti- 
mating section, is entirely apart from the drafting room, 
and the draftsmen are not encouraged to learn prices. 

we 


Great Growth of Grinding 


Only two grinding machines were shown at the Cen- 
tennial Exposition and these were both of the surface 
type. One of these was a small special machine built 
by William Sellers & Co. for its own toolroom, for fin- 
ishing sizing blocks and similar work. The other was 
a grinder of the planer type made by the Brown & 
Sharpe Manufacturing Co. The latter bears a striking 
resemblance to the present-day machines, so far as con- 
taining the elements which go to make up a surface 
grinder. There are, however, many differences in the 
construction of the grinding head and in the stability 
which has now become such an important part of grinders, 

Much of the present development of surface grinding 
has occurred within the past 10 years, and some idea of 
the growth may be had from the other types of machines 
These have in many cases been developed to meet 
They also embody two distinct 


shown. 
special requirements. 
principles, which may be divided into traversing and 
form grinding. Under the first heading comes all ma- 
chines in which the abrading surface of the wheel is 
moved with relation to the work, or vice versa; under the 
second, where the shape of the surface depends on the 
face of the grinding wheel itself. Under the first comes 
all machines which generate a flat surface ; under the sec- 
ond is the machine with its broad-faced wheel, straight or 
specially shaped to suit the work. The disk grinders form 
another distinct development. 

The extent to which the use of the abrasive wheel for 
producing flat and cylindrical surfaces has grown is one 
of the most striking things in machine-shop practice to- 
day. For even as little as 20 years ago, grinding was 
for the most part considered a luxurious and expensive 
finishing process which was only to be used where ab- 
solutely necessary, little being known as to its possi bil- 
ities. Although only surface grinders were shown at 
the Centennial, cylindrical much 
more rapidly until a few years ago, when surface grind- 
ing again began to receive marked attention. As the lat- 
ter was the only type of grinder shown in 1876, the follow- 


grinding developed 


in page illustration is confined to it. 
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Metal-WorKking Machinery 
Exports During May 


The exports of metal-working machinery from the port 
of New York during May reached a total value of $3,238,- 
) 


766. Great Britain took nearly one-half—$1,512,407 
worth. France was a close second, taking $1,229,194 
worth. The other countries taking more than $5000 worth 


each, with their amounts, are: Sweden, $70,523; Den- 
mark, $14,425; Cuba, $10,259; Spain, $7962. 


oo 


Tungsten and High-Speed Steel 


Under the title, “Tungsten and High-Speed Steel,” 
an editorial was published in this journal, Vol. 42, page 
1058. The position taken was that though the supplies 
of tungsten in metal form were unquestionably running 
low in the United States, the possible supplies of ore 
seemed to be ample and steps should be taken to reduce 


them. Several correspondents have challenged this state 


ment, taking the position that not only was the supply of 
tungsten very low, but that we cannot produce more than 
60 per cent. of the quantity that we need. It is further 
stated that although there is only one firm in this country 
prepared to reduce tungsten ores and concentrates, it has 
capacity to handle all that is offered. 

This matter is of importance to machinery builders, 
for the prediction is freely made that high-speed steel 
will shortly be in demand at not less than $1 per pound. 

The following quotations are from one of the letters al- 
ready referred to, written by a steel maker: 

I have noted your editorial on page 1058 on the subject of 
“Tungsten and High-Speed Steel.” You seem to be misin- 
formed, therefore I will give you the facts in the case The 
world’s supply of tungsten for the past three or four years 
has been coming from Burma. This ore is a comparatively 
new discovery in the shape of an alluvial deposit. Previously, 
the tungsten ores had come from Australia, Spain and Colo- 
rado. In this country the surface ore was used up long ago, 
and it is now obtained only by following a thin vein through 
quartz rock, which you will appreciate is very expensive 
mining. When this Burma deposit was discovered, the price 
dropped to the point where the American mines could not be 
worked profitably, and there has been practically no tungsten 
produced in the United States for the last two years 

England has now shut off completely on the supply of ore 
from Burma. There is only one concern in this country that 
can refine this metal. The tungsten has 
grown so rapidly that under conditions the 
United States cannot supply more than 60 per cent. of what 
this country. Consequently, there is a great 
paid, and we expect to 


consumption of 
most favorable 
is required in 
shortage, very high prices are being 
see high-speed steel very much in demand at not 
$1 a pound. The Germans were reducing the Burma ore, and 
last year tungsten was selling under 70c. a pound At present 
it is ranging all the way from $1.75 to $2.50 a pound 


less than 


The purpose behind the original comments in this jour 
nal was to point out the need of refining ores and concen- 
trates in this country. Available information indicated 
that the possible resources of ore open to American re- 
finers are sufficient for the industrial needs of the United 
States. The basis for this belief is the statistics given 
by the United States Geological Survey for the calendar 
year 1913. Three sources of supply seem to be still open 
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the United States, Portugal and and South 
America. The Australian, New Zealand and Asiatic sup- 
plies are, of course, cut off. 

The following figures show the production of tungsten 
in short tons for the United States, Portugal and 
Spain, and South America, for the years 1911, 1912 and 
1913. They indicate that the countries mentioned have 
produced about 45 per cent. of the world’s output of tung- 
sten The 
of the world’s production 


Spain, 


ores 


ore. Burmese ores are less than 25 per cent. 


191 191: 1913 1914 

United States 1139 1330 1537 990 
Portugal and Spain 1184 1668 1459 
South America 1010 1490 12587 
Total } 1488 H 1 

Burma oi. 1119 -095 190! 27003 

Total for the world 7669 Hod 
*Estimated by the “Engineering and Minine Journal.’ tin 
cludes only Argentina and Bolivia tOn the authority of the 


editor of the “Journal for the Society for Chemical Research 


Further, the report of the Geological Survey contained 


this statement in regard to tungsten resources: 

It is probable that the tungsten resources of the country 
are considerably larger than have nerally realized 
Many new deposits have been discovered in various parts of 
the Western States, and should prices advance it is probable 
that the output would much above the 
record of 1910, when 1821 tons were Most of these 
are not sufficiently how 
from ybable 


been fg 


soon be increased 
marketed 
developed to 


them; but it is pr 


new discoveries show 


large an output can be made 


that some will prove to be of considerable extent, and one 
or two new large producers would make a noticeable dif- 
ference in the American market 


Tl ese facts in regard lo possible resources and produc- 
tion of tungsten ores were sent to the correspondent from 


whose letter the quotation cited has been taken. In reply 


he wrote as follows: 

One company has sufficient capacity to reduce all the ore 
that can be produced in this country, and is not disposed to 
take advantage of the situation It is simply a 


By your own figures, the United States pro- 


question ol 
shortage of ore. 
duced in 1914 only about 10 per cent. of what the world pro- 


duced in 1912, probably not over 5 per cent, of the output 
for 1914 A representative of the reduction company is no 
in the West on a three months’ trip, trying to find tungsten 


Everybody that has ever reported a tungsten mine has been 
written to, and the West is being combed with a fine-toothed 
comb for this element. It is true that the Burmese ores aré 
world’s product, but they were 


not over 25 per cent. of the 
very extensive, lying on the surface of the ground, and hav« 
resulted in keeping the price down abnormally The normal 
price of tungsten should not be less than $1 a pound under 
any conditions. It sold last year at less than 70c Little odd 
lots of 200 to 500 lb. of ore are now being bought wherever 


they can be obtained, and the price paid is whatever is asked 
for it Tungsten is now over $2 a pound and no new engage- 
ments can be made for delivery prior to Oct, 1 The situation 
is extremely critical, and we expect to see high-speed steel 


pound We are 
customers, but are 


very much in demand at not less than $1 a 


refusing to take on business from new 


whom we have been supplying 


the disposition with all the 


trying to take care of thos 
in the past, and that seems to be 


steel makers, as far as they are abl 


An unsuccessful attempt has been made to find out if 
any Spanish, Portuguese or South American ores are now 
being imported. It is further impossible to say how much 
increase in the production of Colorado ores will be caused 
by the rise in price. Such an increase with the bringing 
in of foreign ores, might have a decided influence on the 
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situation. As things are now, there is an unquestioned 
shortage of tungsten. As a matter of interest, high-speed 
steels require from 16 to 20 per cent. of tungsten by 
weight in their composition. It is earnestly hoped and ex- 
pected that energetic steps will be taken to increase the 
supply before the price of high-speed steel is much ad- 
vanced. 


New Organization of Employers 


A new organization known as “Associated Industries,” 
an unincorporated body, has recently been formed by the 
manufacturers of New York State, principally in the vi- 
cinity of Buffalo. This organization is to have nothing 
to do with the ordinary relations between employer and 
employee, but has been formed to consider the enactment 
and enforcement of laws affecting employers in the state. 
It calls attention to the too apparent neglect of business 
men to propose laws and their failure to take steps that 
would prevent unworkable laws being placed upon the 
books. 

They point out, however, that while these laws consti- 
tute the reason for the organization of Associated In- 
dustries, they consider the aim of the laws to be right and 
wholesome. They state that many of the old condi- 
tions under which employees have been compelled to 
work should not be continued; that employers have been 
careless and are subject to much criticism for failure to 
provide voluntarily many safeguards and conveniences 
that are now provided by compulsion, just as they have in 
many cases been indifferent to other advances in manage- 
ment. All they seem to ask is that they should not be 
required to expend money in unjustifiable ways. 

They call attention to the fact that the rules of the 
Industrial Board have yet to be learned and thorough co- 
operation with this board is very desirable; that to this 
board they should go with their troubles and with their 
advice. Quotations from what the association considers 
to be a few fundamentals, follow: 


Associated Industries is to have nothing whatever to do 
with the ordinary relations between employer and employees. 
It is to go about its work, not in a high-handed, but in a 
high-minded way, seeking to obtain only that to which it is 
entitled, but expecting to have all that willingly conceded 
and granted. It is proposed first to learn what the laws 
and rules mean and require and, if there be doubt, what 
construction the authorities place upon them. It is intended 
to keep members informed as to proposed laws and rules 
and to inform members as to decisions. It is planned to 
furnish every possible assistance to all those whose duty it 
is to make and enforce the laws and rules, to work with 
them to the utmost and to furnish such advice as our experi- 
ence suggests. 

The officials to whom we have referred are human. They 
will want to do right. They will want our experience, and 
it behooves the industries of the state to give of it gladly 
and in large measure. The laws to which we have referred 
as Labor Laws are laws passed in the interest of our em- 
ployees; and while differences of opinion may come as to 
what is reasonable and fair, we should be able to agree 
with them on what is right and proper, and when this is 
accomplished the interest of the public is secured. 

To accomplish all this means the employment of men who 
are suited to the work by temperament, experience and 
training. In addition to employing a secretary, there will be 
needed a field man experienced in factory inspection, and 
technical and legal advice, and this advice will be available 
to the general membership. 


An association of broad-minded men who can realize 
that they are citizens as well as employers, should be able 
to accomplish considerable good along this line. There 
has in the past been too much destructive criticism of so- 
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called Labor Laws, and not enough suggestion as to how 
they might be improved. This association evidently real- 
izes that more and more of these laws will be passed, and 
instead of blindly opposing all laws as proposed, they now 
have the opportunity of codperating and even suggesting 
new laws that will further safeguard the workers in va- 
rious ways. Such a work, done in a broad-minded man- 
ner, can accomplish much good, and as in every case the 
cost of such changes is transferred eventually to the con- 
sumers, too much stress should not be laid on the so- 
called burden to the employer. 


The Small Machine Shop and 
Apprenticeship 


Five years ago there were in the United States about 
15,000 small machine shops employing less than 20 men 
each to 1200 large shops employing more than 250 men 
each. These totals have of course changed since the time 
of the last census, and it is likely that the proportion has 
also changed. We may confidently expect that when the 
census figures now being tabulated are available, we shall 
find a large increase in the number of small shops and a 
small increase in the number of large ones. The small 
machine shop is increasing in national importance. 

Employers have emphasized, and practically everyone 
else has admitted, that the cadet mechanic should ac- 
quire his skill in the shop. In the future the small shops 
will need men just as much as the large ones. In the ag- 
gregate they will need more men. Now what are the small 
shops doing, and what can they do, to train apprentices ? 
How are they carrying their share of the burden of train- 
ing mechanics for tomorrow ? 

As a matter of fact they are doing practically nothing. 
Boys will be found in the average small machine shop, but, 
as indenturing is not common and as the belief is common 
that the old apprenticeship is dead, they are merely looked 
upon as producers with limited skill and ability. What 
the boy learns, he picks up. 

However, one of the best places for a boy to get an 
all-round machinist’s training is in a small machine shop 
employing, say 20 men or less. Not many of these shops 
have any of the highly organized automatic machines that 
form such a large part of the equipment of a big plant, 
but every one does have all of the fundamentals—lathes, 
planers, drilling machines, millers. These are the four 
basic kinds of machines. As an offset to the absence of 
the specialized machines is the great variety of job-shop 
work. The small jobbing or repair machine shop does 
not know what repetition work is. Every job that comes 
along requires something new by way of planning, rigging 
up, or tools. Thus one of the best places to train the all- 
round mechanic in resourcefulness is the small job shop. 

In a previous issue of this journal, page 81, the fun- 
damental principles of apprenticeship training as ap- 
proved by the United Typothete were presented. That 
organization is blazing the way for all the print shops in 
the United States. Is it too much to ask that some as- 
sociation of machinery builders blaze the way in a similar 
fashion for the small machine shops? The plan might in- 
clude an accepted form of indenture and rules for its exe- 
cution, uniform courses of instruction with modification 
for various kinds of shops, approved textbooks, and a satis- 
factory method of codperation of school authorities and 
machinery manufacturers. 
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Automatic Centering Machine 
and Duplex Lathe 

The Porter-Cable Co., of Syracuse, N. Y., has recently 

produced two machines of original design for perform- 

ing successive roughing operations on automobile differ- 

















FIG. 1. DIFFERENTIAL CROSS-CENTERING MACHINE 


ential crosses. Two machines, one of each type, are op- 
erated by one man, who loads and unloads the automatic 
centering machine while the cuts are running on the du- 
plex lathe. 

The automatic centering machine is shown in Fig. 1, 


which is a view from above. The hardened and ground 


on the 


gage a rocker arm, which is advanced by a cam within the 
This cam is rotated by a wormwheel driven 
adjustment for the 


machine. 
by the worm shown on shaft B. An 
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SHOWING THE ACTION OF THE 


DUPLEX LATHE 


FIG. DIAGRAM 
depth of drilling is provided in the form of a setscrew 
The thrust of the drill is carried 
by a ball-thrust bearing. 

The cross to be machined Is 


rocker arm. 


eld on the turret EF by 
means of an expanding collar F, which has a slight taper 
that forces the work down against its 











FOR ROUGH-TURNING 
CROSSARMS 


FIG. 3. DUPLEX LATHE 


live spindle A is driven at 1300 r.p.m. through a 2 to 1 
spur gear increase from the pulley shaft B. The spindle 
is provided with a No. 7 B. & S. taper split-collet operated 
by the drawback bolt C. The centering drill D, held with- 
in this collet, is advanced by means of a rack quill sleeve 
held within the rear bearing. The teeth of this rack en- 





DIFFERENTIAL 


Turret spacing is accomplished 
by means of a clutch L on 
shaft Hf. Its 
timed by a the 
which advances the live spindle. Al 


seat. 
the sec 
action is 


ondary drive 


dog on wormwheel, 
though the rotation of the live spindle 
is continuous, the other movements stop 
automatically after the four cross-arms 
have been drilled. 

An interesting equalizing stop is 
shown at J, in Fig. 1. Both vertical po- 
mounted in the 
rocker-plug and 


same 
both 


sition arms are 
spring-actuated 
bear against arms of the cross, thus cut- 


ting in half any error from imperfect 








castings. 

The continuous operating record of 
this machine shows a production of one 
complete cross every 30 seconds, which includes the time 
required for changing drills. It is automatic except for 
will take crosses of overall 
A geared pump is provided 


loading and unloading and 
arm-length from 4 to 9 in. 
to circulate the lubricant, which is returned to a filtering 


tank and constantly re-used. 
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The duplex lathe, shown in Fig. 2, performs the opera- 
tion of rough-turning the arms of the crosses after they 
have been centered. A feature of particular interest is 
the design of the tool-slides, which are mounted in guides 
in the head blocks that hold These slides 
hold tangent-cutting tool bits which are set to a tempiate 
held between centers. 

The operation of the machine may be followed by re- 
3. The drive is through the main drive- 
to the annular head 2, this head being 
A trian- 


gular driving dog may be seen within the head, in Fig. 2, 


the centers. 


ferring to Fig. 
shaft shown at A, 
mounted in a double set of radial ball bearings. 


and causes the cross to rotate by coming against one of 
the arms not held between centers. The direction of ro- 
tation is opposite that of an ordinary lathe and at a rate 
of 450 turns per minute. 

The crosses are held between the centers D and EF, Fig. 
3. The former is a fixed center, although it has a means 
of preliminary adjustment through the handwheel F, 
being clamped, when properly set, by means of the clamp 
G. By lever // the movable center EF is 
retracted to admit the cross and advanced to hold it. 
the heads shown at J, Fig. 3, 


means of the 


The centers are held by 
within which the tool-slides J are guided, these being 
fed forward by means of the cams A’ and retracted by 
springs within the slides. The center heads are adjust- 
able along the rail to permit the machining of crossarms 
of different lengths and are gaged in position by means of 
a movable micrometer stop provided with a locking screw. 

The normal feed for turning is 0.020 in. per revolution 
at a speed of about 100 ft. per min. There is a reduction 
of 50 per cent. in the feed at the end of the cut, termin- 
ating in a momentary dwell for the purpose of facing 
the boss at the end of the crossarm. 
two chuckings centers, 


Each between 


and the continuous production rate, including these chuck- 


cross requires 
ings and tool replacements, is one complete cross each 40 


seconds. 


Tool Holder for High-Speed 
Cutters 


In the design of the tool holder shown it was aimed to 
protect the cutting edge of the tool from both vertical and 
lateral stresses. 

The holder is made of cold-drawn steel and case-hard- 


ened. In the top is a slot in which the high-speed cutter 

















TOOL HOLDER FOR HIGH-SPEED CUTTERS 


is placed, setscrews being provided through one side of 
the slot to hold the cutter in place. At the end where 
the cutting edge projects beyond the slot, the body of 
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the holder is extended below the tool and is so shaped 
as to form practically a continuation of the cutter itself. 
To protect the tool against the side pressure due to the 
feed, the back side of the slot is extended behind the 
projecting end of the tool. 

The upper face of the cutter projects about yy in. above 
the top of the holder, and when clamped in the tool post 
the pressure is exerted directly against the cutter, firmly 
holding the tool in place. The only purpose of the set- 
screws is to hold the cutter in the holder when not in 
place in the tool post. 

The reinforcement provided by this holder is claimed to 
make possible the use of as high speeds and feeds with 
the small high-speed steel cutter as are possible with a 
solid forged tool of the same size as the holder. The 
method of inserting the tool also reduces the waste of 
cutting steel, since the tool may be used until it is too 
short to catch the setscrew or clamps on the holder. These 
holders are made in a variety of sizes by the Keystone 
Equipment Co., Philadelphia, Penn. 


os 


~ 


Heavy Cutting-Off Machine 


The Etna Machine Co., Toledo, Ohio, has added a 
larger cutting-off machine to its line. This is next in 
size to the 2-in. machine, described on page 622, Vol. 


12, and will take stock up to 4 in. in diameter. The bar 
is held by a push-collet of special heavy design, operated 
A double cutoff is used, 
A centering attachment 


either by a hand lever or by air. 
insuring a square, smooth cut. 

















HEAVY CUTTING-OFF MACHINF 


may be added if desired. The spindle has a two-step 
cone for a 5-in. belt and runs in long heavy bronze 
bearings. 

The device is equipped with an automatic stock feed 
and has the usual stock supports, stops and the like. 
Each machine is furnished with one collet, two bushings 
and the necessary wrenches. It covers a floor space of 
30x66 in. and weighs about 2500 Ib. 


Automatic Self-Opening 
Die-Head 


The automatic self-opening die-head shown was de- 
signed for use on automatic and hand screw machines. 

The chasers are held firmly over the cutting edge and 
cannot tip, thus obviating taper threads. Quick release 
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insures cutting the thread to a given point absolutely 
and also right up to a shoulder where required. The 
cams are all inclosed so that chips cannot get in and clog 
the working of the head or cause the size of thread to 
change. 

The opening of the die is positive, being operated 
cam and not relying on springs to start the opening. The 
die can easily and readily be adjusted to suit the 


Vv a 


SlZe 

















AUTOMATIC SELF-OPENING DIE HEAD 


of work by loosening a screw and moving a dial which 
When 
to size it cannot move or change the size required. 

All parts are hardened and ground and interchangeable. 
The chasers are easily removed by moving a catch, thus 


is graduated in thousandths of an inch. locked 


obviating the necessity of taking the head apart to ex- 
change or remove the chasers. 

The die-head is a recent product of the Eastern Ma- 
chine Screw Corp., New Haven, Conn. 


2 


Heavy Single-Purpose Lathe 


In the design of the heavy-duty single-purpose lathe 
shown it was intended by the Cleveland Machinery & 
Supply Co., Cleveland, Ohio, to make it suitable for gen 


eral manufacturing work in addition 
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The bridge of the carriage is 1154 in. 
enough to accommodate a heavy carriage turret. 


wide and large 
Some of the more important dimensions, not already 
Length of bed, 8 ft.; height from 
front spindle bearing, 14, in. 
3% in. di- 


given, are as follows: 
floor to center, 40 in.: 
diameter, 81% in. long; rear spindle bearing, 
ameter, 714 in. long; tailstock spindle, 34% in. diameter, 6 


in. travel. The machine weighs about 3850 Ib. 


Double-End Wrench 
The double-end type of wrench shown requires little 
explanation. By turning the heads of the wrench the 
same way it is designed to provide a well-iitting handle 

















DOUBLE-END WRENCH 


The tool is 
two 
made by 


that will not hurt the hand when in use. 
drop-forged and heat-treated. It is made in 
recent addition to the 


Co., Jamestown, N. Y. 


Ss1Ze@s 


and represents a line 


Crescent Tool 


the 
Noninterfering Compound Cross-Feed Handle; a Correction 
In the description of this page 
85, the name of the builders the 
Portable-Cable Co 


development published on 


was erroneously printed as 


instead of Porter-Cable Co 


~ 
ia) 


Results of Experiments Made to Study Heat Phenomena 
during the machining of steel and also the most suitable cut 
ting-speeds during this operation led the author of a paper 


presented to the German Mechanical Engineering Associa 
tion to the following conclusior Be The temperature-rise 
increases with the cutting-speed for the same area of cut, 
since for lower speeds more heat can be radiated per unit 
cutting-area 2 To avoid overheating the tool, i certain 





to being specially adaptable to shell 
production. 
The 


single-pulley drive, as shown, and can 


machine is provided with a 
also be provided with back gears for 
machining the larger-sized shells. With 
the plain belt drive using an 8-in. belt, 
it is claimed that approximately 5 hp. 
The back-gea red 


ratio of 614 to 


can be developed. 
machine has a 
1, with 214-in. face gears, driven by a 
back-gear shaft on which is fitted a 
12x6-in. pulley. 

Both of these machines are equipped 


gear 














with two-speed countershaft, allowing 
the operator to change from one speed 
to the other instantly. They have positive drive to the 
feed with five feed changes ; 0.020 in., 0.040 in., 0.060 in., 
0.080 in. and 0.100 in. These are obtained by the use 
of slip gears in the guarded gear box on the end of the 
machine. The machine is also furnished with automatic 
longitudinal stop and hand crossfeed. The spindle is 
hardened and ground, running in chilled cast-iron bear- 
ings which are provided with a self-ring-oiling system. 


SINGLE-PURPOSE 


LATHE DESIGNED ESPECIALLY FOR SHELL WORK 


critical temperature must not be exceeded; to maintain a 
constant temperature the same amount of heat as that gen- 
erated in the process of turning must be dissipated. This 
leads to an equation for the work done in cutting and an 


equation for the heat-distribution, from which the correspond- 
The experiments showed 
the temperature 
critical 3. The efficiency 
the cutting-area, and it 
0.0062 square inch, after 
constant 


ing cutting-speed can be calculated 
that for the cutting-speeds thus calculated 
remains constant below the 
of the lathe rapidly with 
reaches a maximum at 0.0031 to 
which it 


and 


increases 


remains practically 
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PIG IRON—Quotations were current as follows at the 
points and dates indicated: 
July 9, June ll, | July 10, 
1915 1915 } 1914 
No. 2 Southern Foundry, Birmingham $9.75 $9.50 $10.00 
No. ‘ 2X Northern Foundry, New York. 14.25 14.00 | 14.50 
No. 2 Northern Foundry, Chicago... 13.00 13.00 | 14.00 
tina Pittsburgh. .. 14.75 14.55 | 14.90 
Basic, Pittsburgh 13.60 13.45 13.90 
MISCELLANEOUS METALS—NEW YORK 
July 9, June ll, | July 10, 
1915 | 1915 | 1914 
— - —Ce nts per rs 
Copper, electrolytic (carload lots). ... 20.25 13.87} 
, Peary : ar . 38.50 40.00 32.50 
Lead suasetunea ds ‘ 5.75 6 50 3.90 
ee ' 22.00 28 50 5.05 
Copper sheets, base.... 25.00 25.00 19.00 
Copper wire (carlos ad lots). : 28 00 26 75 15.00 
Brass rods, base.. 4 erin: cae 25 37} | 26 67} 13.624 
Brass pipe, base...... : : 29.00 | 33.50 16.00 
Brass sheets 25 37} 26 75 13.874 
Solder 4 and 4 (case lots). . - 27.50 29 50 22.00 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





July 9, | June ll, July 10, 
1915' | 1915 1914 
———————Cents per pound 

No. 28 Black... 2.60 2.60 2.60 
OS Ee eee 2.50 2.50 2.50 
Nos. 22 and 24 Black............... 2.45 2.45 2.45 
Nos. 18 and 20 Black............... 2.40 2.40 2.40 
ee ee 2.35 2.35 2.35 
Sr a ae 2.25 2.25 2.25 
ONS SS errr eee 2.20 2.20 2.20 
No. 28 Galvanized. . 6.00 6.00 3.60 
Se errr 5.70 5 70 3.30 
No. 24 Galvanized... . 5.55 5.55 3.15 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 








July 9, | Junell, | July 10, 
1915 | 1915 | 1914 
—_—_— —Cents per pound— —-5 
NOR, ioc cccewccecseets 1.85 | 85 | 1.80 
Steel T’s base. . Siok ococe 1.90 | 1.90 1.95 
Machinery steel. (bessemer).. aden 1.80 1.80 1.85 


COKE—A temporary stiffening of the price for spot coke 
early in the month forced the price to $1.75, but since then the 
inquiry has so fallen off that it is doubtful whether as high a 
price could be obtained. For 72-hr. foundry coke, $2 to $2.25 
can be done for prompt shipment,but on contract $2 .25 to $2.50 
is demanded. The production continues to incerase, aggre- 
gating 355,000 tons weekly late last month. 





COLD DRAWN STEEL TUBING—The following, pejess are 
net per ft. in cents from jobber’s warehouse New 





Thickness of _——————————Outside Diameter in Inches 

Wall, B.W.G. } i ; i 3 j 1 1k 
22 ‘ ee 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
See 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
eee 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
isinuenenanbe 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
| ee on enced sends coke 16.83 20.09 23.52 26.79 32.85 


DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 
rade, 25% off. 


At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 


First Second Third 

Size, in. Grade Grade Grade 

Si cincesseésmten vend a 30. 00e. 17. 50ce. 

ine a tmgnks cag nana dbende a 41. 25c. 33. 00¢e. 19. 25e. 

ys to EE er re 45. 00c. 36 .00c. 21.00c. 

Ss (Uk Seer : 56. 25¢ 45.00ce. 26. 25c. 

0.125 to 0.270..... 4 ; ae 62. 25e. 49. 80e. 29. O5e. 

0,202 to 0.120..... ibe 67 50c 54. 00e. 31. 50¢e. 
SWEDISH (NORWAY) IRON—Dealers still quote from 


There is considerable 
is so limited 


for this material. 


$3.75 to $4 per 100 Ib. 
however, the supply 


demand from all quarters; 


that it is predicted that the supply will be exhausted in the 
near future unless shipments are soon forthcoming. 
OLD METALS—A healthy demand is taking all of the 





There is no doubt that the 
return of old metals, and 
York buy old metals at 


on the market. 
stimulated the 
Dealers * New 


scrap that comes 
high prices have 
this will continue. 
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Prices--Materials and Supplies 





Copper, heavy cut and crucible, 16.50c.; 
copper, heavy and wire, 16.25c.; copper, light and bottoms, 
14c.; brass, heavy, 11.50c.; brass, light, 10c.; red brass turn- 
ings, llc.; lead, heavy, 4.25c.; lead, tea, 4c.; zine scrap, 13c. 


WELDING WIRE—Prices are stationary. For the 
popular sizes prices are as follows: 


the following rates: 


more 


Cents per Cents per 


Size Pound Size Pound 
bs 36 Mt alte ay Tero. Coe OR ere pr ry 9.50 
Oe Nis aes ek Wa ah se aa ‘ea ee ee Be oe shaseace wages 10.00 
SS GR Yo.c ch sm oe are ai 1<s a RYT CTT eT TC eee 10.00 
er er ee . 8.50 = a a ae 16.00 
Oe ss antwhwke oe 9.00 > ae vvs.0e0 eens ea eee 20.00 

MACHINE BOLTS—The current market price is 70 and 





To steady customers and for large 


10% off the list price. 
At the above 


orders more generous concessions are made. 
discounts the net prices per 100 are as follows 








Diameter 
5 7 


Length j 4 H i 3 1 in. 

1} in $0.46 $0.65 $1.39 $1.94 $2.84 $4.07 

2 in 0.48 0.69 1.50 2.07 3.02 4.32 

24 in 0.50 0.7 1.60 2.21 3.21 4.56 

3 in 0.53 0.79 1.71 2.34 3.40 4.80 

34 in 0.55 0.82 1.8] 2.48 3.59 5.04 
COPPERED 


BESSEMER ROD—tThe following net prices 


are quoted for 50 lb. lots from warehouse, New York 


Size, in Cents per lb. Size, in. Cents per Ib 
ve to & 10.00 # to &... 7.00 
Py 9.00 & tog 7.00 
i 8.00 % to}... 5.00 
MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats. For prices of square and 


hexagonal bars add two cents per lb. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 


10,000 Ib. 2000 Ib. 500 Ib. Less than 
Size, in. and Over and Over = and Over oe Ib. 
te to ye.... 24. 75e. 25. 75c. 26. 25c. 27 . 25c. 
i to 1} 24. 00c. 25. 25c. 25. 75e. 26. 75e. 
1}} to 2] 25.00c. 26. 25c. 26. 75e. 27.75. 
244 to 4 26. 75c. 27 . 25c. 27. 50ce. 28 . 50c. 
HOT ROLLED FLATS 
————_—-Widtth in Inche 
Thickness, in. } tol } to 2} 2} to 6 
§ to vr. . o* heer 29. 00e. 28 OCe. 
DS a ATS seh 28. 00e. 27 .00e. 26 0c. 
a ees 26. 00c. 25. 00c. 


STANDARD MACHINERY STEEL — Rounds and squares 


are quoted at the following net prices in 100-lb. lots, New 
York: 
Diameter, Diameter, Diameter, 
in. Per 100 lb. in. Per 100 Ib. in. Per 100 lb. 
B $4.10 2 $2.60 4t $3.00 
3.60 375 2.60 5t 3.10 
* 3.00 34 2.75 23 3.35 
} 2.80 3} 2.85 6} 3.60 
3 2.70 4} 2.90 63 3.85 
STANDARD PIPE—Prices are steady for galvanized pipe. 


carload lots f.o.b. Pittsburgh are as follows: 
Black Galvanized 


Discounts are for 








% to 2-in. steel, butt welded ............ 79% 57% % 
21 % to 6-in. steel, lap welded ............ 78% 56% % 
At these discounts the net prices of pipe in cents per foot, 
in carload lots are as follows: 
Cents — Cents . 
Diam- Galvan- Diam- Galvan. 
eter Blac *k ized eter Black ized 
% -in. 2.43 4.88 2-in. 7.77 15.72 
l-in. 3.57 7.22 2% -in. 12.87 25.44 
1% -in. 4.83 9.77 3-in. 16.83 33.27 
1%-in. 5.77 11.68 4-in. 23.98 47.41 


TUBING—(Iron Pipe Sizes) — The 


SEAMLESS DRAWN 
ncreased lic. per 


price from jobbers warehouse, New York has 





pound. At this rate prices are as follows 
Diam., In. Brass Copper Diam., In. Brass Copper 
ee * 32.50 , eae 33.50 36.50 
1 tt a ltl hr eee 34.50 37.50 
| eee 32.50 | SAA ee 36.50 39.50 
Ce a 32.50 reer 38.50 41.50 
ee eta ead te otk 32.50 es ary 39.50 42.50 
2% 32.50 RT: 41.50 44 50 
3 32.50 35.50 S «senancse 43.60 46.50 
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METAL WORKING 
NEW ENGLAND STATES 


The L. S. Watson Mfg. Co., Leicester, Mass., is receiving 
bids for the construction of a three-story, 24x74-ft., brick ad- 
dition to its plant. The estimated cost is $20,000. Cutting, 
Charleton & Cutting is Arch. 

G. H. Keefe, 46 Boston St., Salem, Mass., has awarded the 
contract for the construction of a two-story, 54x97-ft., rein- 
forced-concrete garage on Essex St. The estimated cost is 
$20,000. 

M. C. Barrett, 600 State St., Springfield, Mass., will build a 
62x66-ft., brick garage to cost $12,000. 

The American Steel & Wire Co., will 


Worcester, Mass., 


build a 27x34-ft. addition to its blacksmiths shop. 
The Whitcomb-Blaisdell Machine Tool Co., Worcester, 
Mass., has awarded the contract for the _ construction 


of a one-story, 100-ft. addition to its foundry. The estimated 


cost is $5000. 


The Farrell Foundry & Machine Co., Ansonia, Conn., will 
build a 120x226x400-ft., brick and steel building to cost 


James E. Brooks, Bloomfield, N. J., is Arch. 

Brass Co., Ansonia, Conn., will build addi- 
branch as follows: A 100x220-ft. rolling 
mill to cost $100,000; a 132x148x300-ft. casting shop to cost 
$100,000; a metal storage building to cost $100,000; an 85x95- 
ft. coal pocket to cost $10,000; and a 55x75-ft. ash reducing 
plant, to cost $8000; all to be of reinforced-concrete and brick. 

Joseph Weissman, New Haven, Conn. will build a one- 
story, 45x50-ft., brick garage on Spruce St. J. Weinstein is 
Arch. 

The contract has been awarded for the construction of a 
one-story, 30x30-ft., brick and glass addition to the plant 
of the Manufacturer’s Foundry Co., Railroad Hill St., Water- 
bury, Conn. 

Work has been started on the construction of a five-story, 
70x297-ft. factory on East Main St., Waterbury, Conn., for 
the Scoville Mfg. Co., manufacturer of brass goods. 

J. F. Whalen, Laurel St., Waterbury, will build a 
one-story, brick garage. 

George Hartley, Waterbury, Conn., manufacturer of wire 


brushes, will build a one-story, 36x50-ft., brick addition to his 
plant at 50 Jefferson St. Tyler & Dohaime is Arch. 


about $100,000. 
The American 
tions to its A. B. C. 


Conn., 


The Blake & Johnson Mfg. Co., North Elm St., Waterbury, 
Conn., manufacturer of machinery, has awarded the contract 


for the construction of a three-story, 41x50-ft.. brick addition 


to its factory. 
MIDDLE ATLANTIC STATES 


The Community Auto Co., Hudson Falls, N. 
garage at 14 Main St. 
Motor Vehicle Co., 


the construction of an 
St., Lockport, N. 


Y., is building a 


awarded the contract 
to its plant at 
Sept. 17 and 


has 
addition 
: Noted 


The Covert 
at $30,000 for 
Grand and Green 
Oct. 


Fire, June 30, damaged the foundry of John Mulstein & Co., 


Degraw St., New York, N. Y. (Borough of Brooklyn.) Loss, 
$2000. 
Press reports state that the Hall Switch & Signal Co., 


Garwood, N. J., plans to install new machinery at its plant 


The Board of City Commissioners, Jersey City, N. J., plans 
to build a municipal garage to be used for the care and re- 
pair of city automobiles. . 


The Davis-Bournonville Acetylene Development Co., Jersey 
City, N. J., manufacturer Of oxy-acetylene apparatus, will 
build an addition to its plant on Van Wagenen Ave. 


Louis Kreiger, Newark, N. J., will 
garage at Washington St. and Maiden 
cost $18,000. 

The Positive Lock Washer Co., Newark, N. J., 
an addition to its plant on Vanderpool St. 

Frenk Kerr, Philadelphia, Penn., will build a 
50x70-ft. garage at 61 Girard St., Philadelphia. 


L. & J. Kilebe, Philadelphia, Penn., will build a 49x125-ft. 
garage on Dauphin St., at an estimated cost of $4000. 


Press reports state that Theodore Cooke, Baltimore, Md., 
will build a 150x150-ft. commercial garage at Maryland and 
27th St.. at an estimated cost of $18,000. J. C. Spedden is 
Arch. 


build a 


commercial 
Lane, 


estimated to 


will build 


one-story, 


SOUTHERN STATES 
The Layne & Bowler Co., Memphis, Tenn., is equipping a 


plant for the manufacture of turbine pumps and other water- 
works equipment. 

The Nashville Buick Auto Co. will equip a garage at Nash- 
ville, Tenn. 

Woodford Shannon is organizing a company with a capital 
of $30,000 for the purpose of constructing a plant at Louis- 
ville, Ky., for the manufacture of spring beds. 
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New and Enlarged Shops 
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MIDDLE WEST 

Cc. B. Raymond will construct a garage on Perkins Hill 
Akron, Ohio. The estimated cost is $10,000 

We have been advised that the Akron Gas Lamp Co. is 
constructing a factory at High and Iron St., Akron, Ohio, 
and will be in the market for a gas engine, turret lathe, 
punch press and plating outfit. The estimated cost is $15,000 
Noted July 1. 

Work will soon be started upon the construction of an 


addition to the plant of the Wright Wrench & Forging Co., 
Canton, Ohio. 

The Cincinnati Traction Co., Winton PL, Cincinnati, Ohio, 
contemplates the construction of a repair shop. 

The Commercial Sales Motor Co., Cincinnati, Ohio, plans 
to construct a two-story building at 1124 West Eighth St. 
The estimated cost is $25,000. 

The Cisco Machine Tool Co., Cincinnati, Ohio, recently in- 
corporated by H. C. Busch, J. I. Stephens and others, with a 
capital of $50,000, will establish a factory for the manu- 
facture of machine tools 

The Hydraulic Pressed Steel Co. has had plans prepared 
fo the construction of a one-story, 75x350-ft., brick and steel 
addition to its plant at 3152 East 61st St., Cleveland, Ohio 
Estimated cost, $75,000. A. ’. Ellenberger is Pres. Noted 
May 20 

We are advised that the Warner Gear Co., Muncie, Ind., 
manufacturer of automobile parts, has started construction on 


a $15,000 addition to its plant 


We are advised that construction work has been started 
on a four-story, 60x400-ft. addition to the plant of the 
Chalmers Motor Co., East Jefferson Ave. and New Belt Line 
R.R., Detroit, Mich. The estimated cost is $100,000. Noted 
June 24. 

The contract has been awarded by Albert Kahn, Arch., 58 
La Fayette Ave., for the construction of a four-story, brick 
and steel factory on Russell St. for the Detroit Wire Spring 
Co., Morrow and Marston St., Detroit, Mich. Noted July 1 

The Cadillac Motor Car Co., Detroit, Mich., is building a 
two-story addition to the brick building, to cost about $11,000 


The Fisher Body Co., Detroit, Mich., is building a two-story 
building at Virginia and Third St., to cost $20,000. 


The Austin Automobile Co. will enlarge its plant at Grand 
Rapids, Mich. Walter S. Austin is Mer 


Milliman Nash, Kalamazoo, Mich., has had plans prepared 


for the construction of a 44x75-ft. addition to his garage on 
North Rose St. 

The Russell Motor Axle Co., North Detroit, Mich., is build 
ing a two-story addition to its plant Noted June 3 

The Van Sicklen Speedometer Co., Lincoln Bldg., Aurora, 
Ill., plans the construction of a plant to contain 100,000 ft. of 
floor space. 

The Bertram Electric Co., 1414 West Randolph St., Chi- 
cago, Ill, has started work on the construction of a five- 
story addition to its plant, to cost $24,000. J. A. Rodgers, 
155 North Clark St., is Arch. 


The Sidlo Steel Co. will build a five-story, brick factory at 
2300 Canal St., Chicago, Til. The estimated cost is $30,000 


Cc. A. Eckstrom, 5 North La Salle St., is Arch. 

The H. Root Foundry Co., 1749 Ballou St., Chicago, TIL, will 
build a one-story addition to its plant, to cost $2000 

The Crescent Forge & Shovel Co., Peoria, DIL, has started 
work on a 60x208-ft. addition to its plant. 

WEST OF THE MISSISSIPPI 

Fire, July 3, damaged the plant of the Keller Wagon Mfg. 
Co., 1325 Quincy St., Minneapolis, Minn Loss unknown. 

The Willys-Overland Automobile Co., Toledo, Ohio, will 


construct a warehouse and assembling plant at St. Paul, Minn. 


The estimated cost is $250,000 
The Conway Dredging Co., 
its repair shop which was recently 


Ruby, Mont., 
destroyed by fire. 


plans to rebuild 
Charles 


Kammerer is Mgr. Noted July 1. 
Fire recently destroyed the machine shops of the Courey 
Co., Sheridan, Mont. Loss, $100,000 
V. K. Sammons will construct a one-story garage at 1718 
Oak St., Kansas City, Mo The estimated cost is $4000. 
WESTERN STATES 
We have been advised that Babbitt Bros., Flagstaff, Ariz., 


is building a three-story 75x126-ft. garage, the estimated cost 
of which is $25,000. The machinery required has not as yet 
been decided. Noted June 17 and 24. 


We have been advised that the Western Auto Supply Mfg. 
Co., 206 Prospect St., Bellingham, Wash., will build a 50x125- 


ft. addition. The company will require the following ma- 
chinery: Crank grinder; testing machine; 30 hp. motor dy- 
namo; generator and a cylinder boring machine The esti- 
mated cost is $3500. H. Arthur Conklin is Gen. Mer. 
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J. A. MeClurg will build a one-story brick commercial gar- 
age at Broadway and Brook St., Oakland, Calif. The esti- 
mated cost is $7000. 

CANADA 

Fire, July 4, damaged the plant of the Canadian Explosives 
Co., Beloeil, Que. Loss, unknown. 

The Dominion Bridge Co., Ltd., Lachine Locks, Que., is 
building a factory for the manufacture of shells. The esti- 
mated cost is $10,000. 

Ernest L. Crabtree, Oshawa, Ont., is interested in a com- 
pany which will build a factory for the manufacture of 
shells. 

The American Fire Extinguisher Co., Toronto, Ont., will 
build a factory on Weston Rd. for the manufacture of its 
specialty. 

The Roman Catholic Episcopal Corporation will build a 
garage at Regina, Sask. The estimated cost is $8000. J. E. 
Fortin, 10 Kerr Blk., is Arch 

The McLaughlin Motor Car Co., 1219 Georgia St., Van- 
couver, B. S., will build a garage at an estimated cost of $75,- 
000. G. C. Coulson is Local Mer. 

F. W. Silver will build a garage on Kingsway Ave., West 
Burnaby, B. C (Burnaby Lake post office) 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 

Fire, June 28, damaged the plant of the Rockland Shoe Co., 
Rockland, Mass. Loss, $9000. 

The Bay State Leather Co., Woburn, Mass., will rebuild 
its plant at Warren and Monroe St., which was recently de- 
stroyed by fire at a loss of $225,000 Noted June 10, 

MIDDLE ATLANTIC STATES 


Fire, June 28, destroyed the mills of the American Gypsum 


Co., Akron, N. Y. Loss, $25,000. 

Fire, July 4, damaged the plant of Fan & Bailey, manu- 
facturer of oilcloth, Camden, N. J. Loss, $50,000. 

The Standard Dye Co., Jersey City, N. J., plans to con- 


struct a three-story addition to its plant at 1051-53 West 
Side Ave. 

Press reports state that the American Synthetic Dyes Co., 
New York, N. Y., will build a plant on Ave. R, near the Pas- 
saic River, Newark, N. J. 

The Star Porcelain Co., Trenton, N. J., manufacturer of 
electrical porcelain specialties, will build an addition to its 
plant on Muirhead Ave. 


The Z. Z. Rubber Co., Yardville, N. J., will build an addi- 
tion to its plant. 


Fire, July 6, destroyed the factory of the Blue Valley Slate 
Co., Slatingten, Penn Loss, $8000. 


Fire, July 3, damaged the plant of the Lewis Canning Co., 
Wilmington, Del. Loss, $5000 


SOUTHERN STATES 


Fire, July 2, damaged the plant of the Johnson Box Co,, 
and the Star Paper Dish Co., Richmona, Va Loss, $8500 


Fire, July 1, destroyed the mill of the Raine Andrews 
Lumber Co., Elkins, W. Va. Loss, $30,000. 


. H. Shealy will rebuild and equip with new machinery 
the cotton gin at Pomaria, N. C., which was recently de- 
stroyed by fire. 

The Equinox Cotton Mills has awarded the contract fo 
the construction of additions to its plant at Anderson, S. C 
The estimated cost is $30,000. 


The Elm City Gin Co. has awarded the contract for the 
construction of a cotton gin and seed house at Lagrange, Ga. 


Fire, June 26, damaged the plant of the Montgomery 
Klenol Co., manufacturer of cleaning fluids, Montgomery, Ala. 
Loss, $30,000. 

The Tallahatchie Co. Operative Warehouse Co. will con- 
struct a cotton gin at Charleston, Miss. 


G. N. Shepardson will establish a plant at Harriman, Tenn., 
for the manufacture of fertilizer from wood ashes. 


The O. L. Jones Mill & Elevator Co. contemplates the con- 
struction of an addition to its plant at Nashville, Tenn. 


MIDDLE WEST 


The Krippendorf-Dittman Co., Cincinnati, Ohio, will build 
a factory at Seventh and North St. for the manufacture of 
shoes. The estimated cost is $19,600. 


J. DeWitt and others, of the New Philadelphia Improve- 
ment Co., New Philadelphia, Ohio, contemplate the construc- 
tion of a factory for the manufacture of paving blocks. 


J. Baker & Sons, Evansville, Ind., manufacturer of over- 
alls, has awarded the contract for the construction of a 
factory at Edgar and Pennsylvania St. 


Fire, June 28, destroyed the plant of the Thomas Graham 
Co., manufacturer of spokes, Madison, Ind. Loss, $25,000. 


The Rands Mfg. Co., Holden Ave., Detroit, Mich., manu- 
facturer of wind shields, has awarded the contract for the 
construction of a three-story, concrete addition to its plant to 
cost $20,000. 


_The Kalamazoo Vegetable Parchment Co., Kalamazoo, 
Mich., plans the construction of additions to its plant. 
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Fire, June 26, destroyed the plant of the Wilson Provision 
Co., Peoria, Ill. Loss, $20,000. 

The Milwaukee Coke & Gas Co., Fowler St., Milwaukee, 
Wis., will build a $5000 addition to its plant. 

WEST OF THE MISSISSIPPI 

The Farmers Union will construct a grain elevator with a 
capacity of 17,000 bu., at Beattie, Kan. 

The plant of the Peerless Oil Co., Wichita, Kan., which was 
recently destroyed by fire, will be rebuilt. 

W. E. Kent is promoting the construction of a flour mill at 
Dillon, Mont. 

The Dallas Fire Face Brick & Tile Co. will construct a 
plant at Athens, Tex., for the manufacture of brick, tile and 
silo blocks. J. S. Johnson, Dallas, is Mer. 

Benjamin Curtis: contemplates the construction of a plant 
at El Paso, Tex., for the manufacture of hollow silo tile. 

The Rosebud Compress Co., Rosebud, Tex., has increased 
its capital from $20,000 to $40,000 for the purpose of improving 
its plant. 

The Farmers’ Gin Co. will build a cotton gin at Weston, 
Tex. The estimated cost is $10,000. J. S. Collins is interested. 


WESTERN STATES 

We have been advised that the Everfresh Food Co., Ogden, 
Utah, has secured a building and has ordered some machinery 
for the manufacture of its specialty. Process machinery has 
not yet been purchased. A. P. Bigelow is Pres. 

A. B. Harrison, Pres. of the Consolidated Grocery Co., 
Denver, Colo., plans to construct a canning and evaporating 
plant at Provo, Utah. 

Fire, June 29, destroyed the sawmill and box factory of 
Edward Johnson, Brewster, Wash. Loss, $75,000. 

The Cashmere Fruit Growers Union, Cashmere, Wash., will 
build a cold storage plant at Cashmere. The estimated cost 
is $18,000. 

Joseph Kildall, Gen. Mer. of the Panama-Pacific Commis- 
sion Co., Seattle, Wash., and G. E. De Britz, Eastsound, Wash., 
plan to establish a fish canning factory at Stanwood, Wash. 

The California Rex Spray Co. will enlarge its plant at 
Benicia, Calif 

_ The Plastic Mfg. Co. will spend $5000 for the improvement 
of its plant at Third St. and Bancroft Way, Berkeley, Calif 

The Holton Power Co., Calexico, Calif., has secured a 13 
acre site near Calexico and will build an ice and cold stor- 
age plant at an estimated cost of $100,000. W. F. Holt is in- 
terested. 

The Exchange By-Products Co., recently incorporated with 
$100,000 capital, will build a lemon byproducts manufacturing 
plant at Corona, Calif. 

Davis Hewes, El Modeno, Calif., is building a packing plant 
at an estimated cost of $12,000. 

We have been advised that the Angelus Couch & Mattress 
Co., 931 El Pico St., Los Angeles, Calif., is building a two- 
story brick factory. Woodworking machinery will be re- 
quired. Herman Robinson is in charge. Noted June 17. 

The Consolidated Chemical Co. plans to build a factory at 
Soda Lake, near McKittrick, Calif. N.S. Merg is in charge. _ 

W. H. Dale, Sacramento, Calif., will establish a factory for 
the manufacture of hosiery. 

The Fireproof Lubricating Co. will establish a plant at 
Sacramento, Calif., for the manufacture of lubricating grease 
Cc. Petit is interested. 

Cc. E. Grosjean, San Francisco, Calif.. has secured a 
building at 20th and Harrison St., San Francisco, and establish 
a rice mill. The estimated cost is $50,000. 

The Parafine Paint Co., 34 First St., San Francisco, Calif., 
has awarded a contract for the construction of an addition to 
its factory at Emeryville. Noted June 24. 

The Southwestern Portland Cement Co., Victorville, Calif., 
will build _a plant for the manufacture of cement. Carl 
Leonardt, Los Angeles, is Pres. 

Fire June 30, destroyed the factory of the Canvas Glove 
Co., Willows, Calif. Loss, $4000. 











NEW INCORPORATIONS 


METAL WORKING 


The following companies have been incorporated to manu- 
facture: 


Automat Co. of New England, Portland, Maine; automatic 
selling boxes or machines. Capital, $1,000,000. Incorporators: 
Albert F. Jones, A. B. Farnham, George S. Soule, Portland. 


Auto Equipment Co., Hartford, Conn. Capital, $51,000. In- 
corporators: Osmond W. Olmsted and George O. Brott, both of 
Hartford; Louis J. Webb, West Hartford; Albert H. House, 
Windsor. 


Coats Machine Tool Co., New York, N. Y. (Borough of 
Manhattan); machinery supplies. Capital, $10,000. Incorpor- 
ators: Porter Steele, H. R. Steele and G. W. Dowding, 30 
Church St. 


Metal Toy Mfg. Co., New York, N. Y. (Borough of Man- 
hattan); metal toys, metal novelties. Capital, $25,000.  In- 
corporators: E. Ropaschinski, L. Schlaeppi, 41 First St.; R. IL. 
Willmath, 44 West 34th St. 


Beam Motor Co., Baltimore, Md. Capital, $10,000. Incor- 
porators: Allen W. Beam, Jr., Allen W. Beam and William 
Edgar Byrd. 


Security Metallic Grave Vault Co., Orrville, Ohio. Cap- 
ital, $200,000. Incorporators: D. C. Boyd, H. D. Shannon, H. 
D. Wyre, E. Hirth, J. E. Kraft and J. C. Bechtel. 
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National Association of Corporation Schools. Annual cor- 
vention, June 7 to 11, Worcester, Mass., Hotel Bancroft, H. W. 
Dunbar, chairman, arrangement committee, Norton Grinding 
Co., Worcester, Mass 

American Railway Master Mechanics Association Annual 
convention, Atlantic City, N. J., June 9-11, 1915. Joseph M. 
Taylor, secretary, Karpen Building, Chicago, Ill. 

American Master Car Builders Association 
vention, Atlantic City, N. J., June 14-16, 1915. 
lor, secretary, Karpen Building, Chicago, Ill 

Society of Automobile Engineers Summer 
14 to 17, Steamship “Noronick,”’ Georgian Bay. C. F. 

: y 


Annual con- 
Joseph M. Tay- 


meeting, June 
> F. Clarkson, 


secretary, 1790 Broadway, New York, N 

American Society of Mechanical Engineers Spring meet- 
ing, Buffalo, N. Y., June 22 to 25 Calvin W. Rice, secretary, 
29 West 39th St., New York, N { 

American Society for Testing Materials Annual meeting, 
June 22-26, 1915, Atlantic City, N. J.. Hotel Traymore Edgar 
Marburg, secretary, University of Pennsylvania, Philadel- 


phia, Penn. 
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Positions Wanted. 3 cents a word, minimum charge 50 cents an in ertion, 
payable in advance 
Positions Open, (Civil Service Examinations), Employment Agen- 


cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (I:ducational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion 
Count four words for keyed address care of New York; 
Abbreviated words or symbols count as full words 


five for Chicago 


lassified Advertising 
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American Foundrymen’s Association annual meeting, Sept 


27 to 30, Atlantic City, N. J., A. O. Backert, secretary, Cleve- 
land, Ohio 
The Institute of Operating Engineers Regular meeting 


second Thursday of each month, Engineering Societies Build 


ing, New York City H E Collins, secretary, 29 West 
Thirty-ninth St., New York City 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St, New York City 

Boston Branch National Metal Trades Association. Monthly 


Hotel 


Young's 


“ass 


month 


Bostor 


meeting on first Wednesday of each 
W. W. Poole, secretary, 40 Central St., 


Providence Association of Mechanical Engineers Monthly 









meeting fourth Wednesday each mont! J. A. Brooks, secre 
tary, Brown University, Providence R. I 

New England Foundrymen’'s Association Regular meet- 
ing second Wednesday of each mont! Exchange Club, Bos 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Pennsylvania Monthly 
meeting third Tuesday; section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 

Rochester Society of Technical Draftsme1 Monthly meet 
ing, last Thursday Secretary, R. H. Barnes, Taylor Instru 
ment Companies, Rochester, N. Y. 

Th Wm a: 

Copy should reach us not later than 10 A.M. Friday r ensuing week's 
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POSITIONS OPEN 


Connecticut 


GENERAL FOREMAN for night force by corporation in 
Hartford, Conn., making interchangeable small parts. Night 
force will probably last two years and there will be an op- 
portunity for successful applicant to transfer into regular 
day force if he proves his worth. All applications to receive 
consideration should state past exnerience, age, and salary 
expected. No inquiries will be made without consent of ap- 
plicant. P. 57, Am. Mach. 

Maryland 
OXY-ACETYLENE WELDER—Man with all-around weld 


ing and cutting experience who can handle heavy work on 
castings, miscellaneous jobbing work and manufacturing 
propositions. Must also be capable of acting as demonstrator! 
be and sober. State 


to instruct new operators. Must steady 
fully age, experience, reference and wages expected. The 
Alexander Milburn Co., Baltimore, Maryland. 
Masasnchusetts~ 

TECHNICAL MAN to handle special alloy steel in New 
England. College graduate preferred having practical ex- 
perience in heat-treating and testing steels Excellent op- 
portunity for advancement. Write full particulars and ex- 
perience, giving references and salary expected. . 999, Am 


Mach. 

New Jersey 
assembling small motors and 
winding of armatures and coils, 


dynamos, 


FOREMAN for 
must have 


must be expert on 


experience in the handling of help State age, nationality, 
former employers, experience and salary expected. Ve 
Am. Mach. 


INSPECTOR FOREMAN, with actual experience as in 


strument maker, to inspect interchangeable parts. Must be 
familiar with English and Metric system and all measuring 
instruments. Only first-class man will be considered State 
age, nationality, experience, former employers and salary ex- 
pected. P. 80, Am. Mach 

FOREMAN of machine department, must be expert on 
lathes, milling, drilling and grinding machines also power 
presses. Must be able to make small tools and set up for 
operation any of the above-mentioned machines. Only per- 


sons who can actually demonstrate the work to their help will 


be considered. Applicant must be able to handle help. In 
reply state places and periods of former employment, age, 
nationality and salary expected. P. 78, Am. Mach. 

New York 


THREE FIRST-CLASS vertical boring mill operators. 
Kerr Turbine Co., Wellsville, N. 


Good 


wages. Steady work. 

A DESIGNER and practical manufacturer of gas ranges 
by a large eastern manufacturing company. Salary in ac- 
cordance with ability and experience P. 974, Am. Mach. 


MOULD and DIE MAKER and MACHINIST who has made 
moulds for celluloid and hard rubber work. The right man 
will find a permanent position. Address, giving age, wages 
desired, references, and full particulars. P. 82, Am. Mach. 


Ohie 


MACHINISTS—We have good 
class lathe, planer, boring mill and 
es trouble. The Toledo Machine & Tool 
Yhio. 


steady positions for first 
milling machine hands. 
Co., Toledo, 


issue Answers addressed to our care, Tent Avenue at Thirty xth St., = 

New York or 1144 Monadnock Block, Chicago will be forwarded (except- = 

ng circulars or similar literature) = 

N »inlormation given by u regarding keved ivertiser nal sddress = 

Original letters of recommendation or other papers of value should not be 

i losed to unknown ¢ rrespondent Send 1 

Advertisements calling for bids, $3.69 an h pe rtion 

M = 
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WANTED IN CLEVELAND—Superintendent in stamping 
works making small specialties Must understand makings 
estimates on new work, including tools, and be familiar with 
piece work State age, experience and salary expected. P 
51, Am. Mach 

Pennsylvania 

FOREMAN; experienced in manufacture of files in all 
branches—large city—state age, experience, salary and refe! 
ences P. 81, Am. Mach 

FIRST CLASS ENGINE LATHE, milling machine and uni 
versal grinder operators Men familiar with tool room work 
on above machines. Apply at Employment Department, West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Penn. 

MEN wanted to operate Gisholt engine, Libby lathes and 
Warner and Swasey lathes Experience on at one of the 
above-named machines will qualify a man for a _ position 
These are excellent paying jol Apply at the employment 
department, Westinghouse Electric & Mfg. Co., last Pitts 
burgh, Penn. 


Tennessee 


FIRST CLASS TOOL and DIE MAKERS wanted Excellent 
location Premium system with guaranteed minimum hourly 
rate. Steady employment Not working on war orders The 


Fulton Company, Knoxville, Tenn 


Employment Agencies 


2he Employment Agencies advertising in this pape refund any registration 
f on demand any time within the jirst i mont t nn ifion i ccures 

THE ENGINEERING AGENCY, INC., Monadnock Block, 
Chicago—Established 22 years; finds high-grade men for 
executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 
needed—we do the rest 

TWO SUPERINTENDENTS and THREE FOREMEN with 
experience at arsenals or ammunition plants $1500-6000; also 
shop men; motor truck designer, $150; professor mechanical 
engineering, $2000; two production managers; eight drafts 
men on tools, jigs, dies, $20 to $40 per week other posi 
tions for competent technical and shop men H. H. Harri- 
son & Co., 807 Association Bldg., Chicago 

CORRESPONDENT 

THE UNDERSIGNED plans and conducts correspondence 
for positions in technical, manufacturing and professional 
lines for $2509 to $15,000 men exclusively Complete privacy 
assured. N« commission charged; only service fee and post- 


prefatory 
Square, 


in confidence, for 
1910), Sl Niagara 


address only, 


age Send name and 
(Established 


details. R. W. Bixby 
Buffalo, N. Y¥ 


POSITIONS WANTED 


Canada 


YOUNG MAN with experience in all branches of gun busi- 


would like 


ness, at present chief inspector large rifle plant, 
similar position; capable of handling large number of men. 
P. W. 85, Am. Mach. 
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Connecticut 
SUPERINTENDENT or similar by American now holding 
responsible position. Experienced in all branches of machine 
tool work, 12 years as executive. References as to ability and 
character. P. W. 83, Am. Mach. 


illinois 
DESIGNER on presses, dies, can machinery, machine tools 
and special machinery. Western location preferred. P. W. 


69, Am. Mach., Chicago. 

FACTORY MANAGER is desirous of forming another con- 
nection with a reliable firm. Experienced on small and me- 
dium work such as guns, typewriters, office specialties, etc. 
At present have entire charge of large factory, including cost 
and purchasing departments. Highest references from former 
employers. P. W. 54, Am. Mach., Chicago. 


FOREMAN, hardener or tool hardener; fourteen years’ ex- 
perience; first-class references, temperate, honest and reliable. 
Position preferred in East. P. W. 72, Am. Mach. 


Massachusetts 


FOREMAN, in charge of shrapnel grinding department of 
large manufacturer, desires to make a change August 1. P. 
W. 67, Am. Mach. 

SUPERINTENDENT, assistant or general foreman with 
broad experience in interchangeable manufacturing; good or- 
ganizer, systematic methods in handling production, excellent 
reputation as A-1 man on tool and die designing and con- 
struction work, now employed; location immaterial. P. W. 
73, Am. Mach. 

SUPERINTENDENT or GENERAL FOREMAN, 39; practi- 
cal 20 years’ experienced toolmaker, toolroom foreman and 
master mechanic. Inventive, designer of modern labor-saving 
tools for economically producing interchangeable parts. Exe- 
cutive and systematizer with wide range of experience. Top 
notcher, on machine speeds, feeds, and manipulation of high- 
speed steels. Prefer opportunity where conscientious efforts, 
with proof of ability to secure results will win substantial 
promotion or business interest. P. W. 62, Am. Mach. 


New Jersey 


MACHINE and TOOL DESIGNER, shop experience, seeks 
position as a designer, or take charge of small plant. P. W. 
70, Am. Mach. 

SUPERINTENDENT or ASSISTANT SUPERINTENDENT 
with broad executive and mechanical ability is open for a 
responsible position with a reliable concern. Aggressive, 
thoroughly reliable, with large factory experience. A special- 
ist on production; excellent references. P. W. 76, Am. Mach. 


New York 
RCH AS DS DRAFTSMAN, various experience wishes 
position. P. . 64, Am. Mach. 


commuarail pee He. for machine department, 36 years 
old, 9 years in charge last place; medium and heavy work. 
P. W. 40, Am. Mach. 

DRAFTSMAN with long experience on machine, factory 
and furnace design wishes position. New York or vicinity. 
P. W. 65, Am. Mach. 

YOUNG ENGINEER DRAFTSMAN desires position as de- 
tailer and tracer on machine tools, salary moderate, to start 
with. P. W. 84, Am. Mach. 

DRAFTSMAN, designer of light and medium machinery, 
shop practice and technical graduate creditable references as 
to reliability. P. W. 37, Am. Mach 

DESIGNER, experienced on special or automatic machinery 
and control apparatus; a thoroughly practical man with 
executive ability. P. W. 954, Am. Mach 

MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools open for 
responsible position. P. W. 75, Am. Mach. 

ENGINEERING GRADUATE, with seven years’ designing 
and shop practice desires to connect with a promising posi- 
tion not necessarily in a drafting room. P. W. 38, Am. Mach. 

SUPERINTENDENT or WORKS MANAGER, twenty years’ 
experience. Steam engines, turbines, pumps, condenser and 
large gas engines. A first class mechanic in all bganches. Can 
organize a plant and get results. Now employed. P. W. 55, 
Am. Mach. 

MECHANICAL ENGINEER of broad experience in machine 
tool design and construction, holding several valuable pat- 
ents. Now acting consulting engineer to several firms mak- 
ing shrapnel. Desires permanent connection in executive po- 
sition. P. W. 61, Am. Mach. 


TOOLMAKER; 40, expert at economical manufacturing; 
desires executive or master mechanic position. Skilled in 
all other trades which such a mechanic should know. Tech- 
nical education. Salary, $40. Address, Chas. Weston, 395 
Sixth Ave., Brooklyn, N. Y. 


MECHANICAL DRAFTSMAN—Young man, willing worker, 
raduate of steam and machine design course, Pratt 
nstitute, Brooklyn, N. Y., wishes position with manufactur- 
ing or engineering concern. Experience in shop and draft- 
ing room two years P. W. 74, Am. Mach. 


POSITION WANTED IN PLANNING DEPARTMENT of 
large manufacturing concern by a young man, 24, engineering 
and technical school graduate; five years’ experience as ma- 
chinist and draftsman; splendidly equipped for the position. 
Let me explain. Will travel. P. W. 68, Am. Mach, 


SUPERINTENDENT, mechanical engineer or master me- 
chanic, 25 years of broad and successful experience; execu- 
tive and organizing ability. Thorough in modern shop and 
manufacturing methods; wants big proposition; 15 years with 
two of the largest concerns in U. S. Al references; inter- 
view desired. P. W. 60, Am. Mach. 
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RETIRED MANUFACTURER, 32 years of age, of highest 
character, German, operated medium size plant for the last 7 
years, manufacturing high-speed sewing machines and special 
machines, desires position as foreman or superintendent with 
firm’ manufacturing small precise machines or instruments. 


Would buy small interest in firm. P. W. 63, Am. Mach, 


Ohio 
AS SUPERINTENDENT or MAN oes. good mechanical 
executive; replies treated confidentially. P. W. 854, Am. Mach., 


Chicago. 

MASTER MECHANIC OR FOREMAN of erecting shop; 28; 
twelve years’ experience with steam engines (all types), boil- 
ers and general machinery. Knowledge of theory and practice 
in mechanical and electrical engineering. Excellent refer- 
ences. P. W. 18, Am, Machinist. 


CRACK CLEVELAND AUTOMATIC operator, formerly 
demonstrator and trouble man, expert mechanic capable of es- 
timating on new work and designing tools. Position as fore- 
man or chief operator. Will go to Europe if necessary. Best 
of references, age 25. P. W. 56, Am. Mach. 


Pennsylvanis 
SUPERINTENDENT; energetic, aggressive, experienced in 
rapid production of interchangeable parts of cast, sheet and 


rod materials; foundry, nickel plating, technical education. 
P. W. 58, Am. Mach. 


SUPERINTENDENT with broad experience in interchange- 


able manufacturing. A specialist on the manufacture of 
shrapnel and munitions of war; 11 years’ experience. Good 
organizer and systematizer. Location immaterial. Avail- 


able immediately. P. W. 71, Am. Mach. 


Tennessee 


SUPERINTENDENT of stamping plant wants to make 
change. P. W. 77, Am. Mach. 


WANTED 


WORK WANTED, by shop with lathe, power press, screw 
machine, drill press grinders and other tools, accurate. W. 
59, Am. Mach. 

CONTRACT WORK 


PUNCH PRESS ‘TOOLS, jies, fixtures, ere. ‘Taylor-Shants 
Co., Rochester, | 


SPECIAL MACHINERY DIES, tools and fixtures accord- 
ing to drawings and specifications; high-grade workmanship. 
Saturn Machine Co., Wheeling, W. Va. 


PRESSES available for additional work in our sheet metal 
stamping and drawing department. Let us quote prices and 
delivery on your requirements. Pope Mfg. Co., Dept. 152, 
Westfield, Mass. 

MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 

WE HAVE AN UP-TO-DATE FOUNDRY and produce 
highest quality of gray iron, semi-steel, and brass cast- 
ings. Also operate first-class pattern and machine shop. 
Would be pleased to figure with machine tool, implement or 
specialty manufacturers. Will furnish castings only or finish 
work. Cumberland Foundry & Mfg. Co., Nashville, Tenn. 


BUSINESS OPPORTUNITIES 


MACHINE SHOP for sale. Modern equipment in good 
town in central lowa. Owner desires to return to college. 
Price right. B. O. 41, Am. Mach 


FOREMAN and MANAGER for machine, boiler, and black- 
smith job shop. $5000 investment required. Salary $1809. 
Capable young man preferred. B. O. 968, Am. Mach., Chicago. 


INVENTIONS PUT ON THE MARKET—This company’s 
business is to develop for the market original and patented 
products of its own laboratories. Its sales department, how- 
ever, is willing to consider outside patented inventions. 
Send copy of patent with stamps for return. Dept. D., Mc- 
Cormick Laboratories, McCormick Manufacturing Co., Day- 


ton, Ohio. 
MISCELLANEOUS 
PATENT A'‘'TTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ngton, D. C. Inventor's handbook sent upon request 


MONEY IN PATENTS—We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. S. 
Patent Atty., P. H. Pattison & Co., 927 G Street, Washington, 


FOR SALE 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 146 and 147 








Correspondence on mechanical subjects solicited and paid for Name and address 
must always be given——not necessarily for publication Subscribers can have 
address changed at will Give old and new addresses Subscription price 
$4 per year, postage prepaid, to any postoffice in United States, United 
States possessions and Mexico $5.50 to Canada $7 in_all foreign 
countries except Europe and British possessions in Eastern Hemisphere, 
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L. P. ALFORD, Editor Hill Publishing Co., Ltd., 6 Bouverie St., London, E. C., will serve all 


subscriptions for English Edition for Europe and British possessions in 





. “ _ y Eastern Hemisphere Price 30 Shillings for England For all other 
Published Weekly by HILL PL BLISHING COMPANY countries in Eastern Hemisphe re 35 Shillings Published in the German 
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31 Unter den Linden, pertin, W.8. Price for Germany 24 M., 
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Talks With Our Readers 


UR subscription records show 
the name, address, position 
occupied and concern con- 


nection of each subscriber to the 
American Machinist. 


But statistics, no matter how com- 
plete, cannot record the type of 
mind, the inner self and confi- 
dence of each responsible man in 
our industry. 


We have known for a long time, 
and the appreciation has been 
growing daily that there are in ex- 
istence no more intelligent, careful 
and thoughtful men than those 
who read the American Machinist. 
But it takes a crisis sometimes to 
bring a fact forcibly to one’s at- 
tention. We have just passed 
through such a crisis. 


During the past two months we 
have been libeled, slandered, villi- 
fied and threatened. For what? 


Because some propagandists, poli- 
ticians and near-magazines who 
value sensation more than truth, 
and who wished to befog another 
issue, circulated widely the false 
report that an advertisement ef 
‘poison shells’’ appeared in the 


American Machinist. 


You who have known the American 
Machinist since it was started 38 
years ago, known the foundation 
on which it was built and the high 
standards maintained in publish- 
ing it, and even those who have 
known the American Machinist 
for only a short time, know how 
utterly absurd and false such a 
charge is. 


No advertisement of anything can get 
into the American Machinist that 
cannot profitably be used in a machine 
shop. You know that we would no 
more permit the advertising of 
“poison shells,’’ gas shells or any 
ammunition than we would pleasure 


By the Publisher 





One of the most 
widely discussed 
advertisements 


ever published. 











automobiles, soap or watches which 
we have refused to accept time and 
again. 


But pounds and pounds of print- 
er’s ink have been used during the 
past few weeks to try and make 
you and other Americans believe 
otherwise. 


Could there be any better testi- 
monial to the careful and intelli- 
gent way in which you read the 
American Machinist than this: 


Less than 30 letters 
have been received by us from the 


subscribers we have 


complaining 


thousands of 
in this country. 


All this smoke was caused by the 
Cleveland Automatic Machine Com- 
pany’s ad in the May 6th issue. 


This concern has been advertising 
in the American Machinist for 22 
years, making and advertising 
screw machines only—they have 
never made or advertised anything 
else. 


John Brophy, general manager of 
the Cleveland Automatic Machine 
Co., is his own advertising manager 
—and a good advertising manager 
he is, too. 


He, in conjunction with officials of 
the United States Arsenals, made a 
study of producing parts of shrap- 
nellong before this war commenced. 
It was for this reason that the edi- 


tor of this paper asked Mr. Brophy 
when the war broke out to write 
an article describing shiepnel and 
how it is made. 

This article was so timely and inter- 
esting that the issue containing 
it was quickly sold out, and Mr. 
Brophy received inquiries from al} 
parts of the world regarding it. 
Incidentally, he sold about a mill- 
ion dollars’ worth of Cleveland 
automatics as a result of it! 


He then began to show in his ad- 
vertising how his machines were 
adapted to turning shrapnel. 


In his May 6th advertisement he 
showed how his machines were 
suitable for turning two different 
sizes of high-explosive shells of the 
type in use byall the nations at war. 


He gave the time each could be 
turned on the Cleveland automatic 
and, because of the intense interest 
created by his descriptive article 
and because of the demand made or. 
him for more information he told, as 
a matter of interest only, what he 
understood the action of the high 
explosive type of shell was. 


That was all there was to it—all 
the newspapers and magazines had 
been full of such descriptions. 


A small thing to make such an out- 
cry over— 

For us to be preached on by the 
clergy, prayed for by the religious, 
and damned and threatened by the 
fanatics and mud slingers— 


For the Imperial German Govern- 
ment to protest over— 

For President Wilson and _ his 
Cabinet to be obliged to consult 
over and investigate! 

Of course, an investigation of the 


facts showed a representative of 
the latter the utter absurdity of 


the charges. 
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Continuous Sawing and Facing 
on Planer-Type Millers 


By E. A. SUVERKROP 


seven 20-in. saws, are given in Fig. 2. The details of 
SYNOPSLS—What is virtually a continuous the work-holding fixture appear in Fig. 3. 
method of sawing forging blanks for shells from The bars are first cut in a heavy turret lathe into 
bar slock and face-milling the bases of shell i2,-in. lengths. Allowing seven kerfs 36 in. wide, this 
forgings on planer-Ly pe millers has been deve loped gives 8 forgi blanks, 47. in. long, per bar. The jig 
at the Montreal Locomotive Works, Ltd., Lonque accomodates bars. \ man and a helper operat the 
Pointe, Montreal, Quebec. machine. When the cut has advanced about half-way, th 


ae parted blanks are removed and other bars set—all this with 


ig 
» 
OR 


In Fig. 1 is shown a method that has recently been the machine in operation. On the completion of the 
developed and installed at the Montreal Locomotive traverse the saws are elevated, the table returned at 
Works, for sawing forging-blanks for shells. The iat hine high Spec and the cut started again on the replaced bars. 
is a heavy Bement slab miller with a table 14 ft. long The operator and helper then remove the cut blanks from 
by 42 in. wide. Details of the saw arbor, which carries the forward half of the jig and recharge with bars. 

















1. BEMENT MILLER SAWING 672 FORGING-BLANKS IN 10 HR 
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FIG. 4. FRONT OF FACE-MILLING FIXTURE 
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The Disston inserted-tooth saws, seven in number, are 
20 in diameter. The teeth are ;', in. wide. 

An Ingersoll miller is also equipped with a fixture of 
this type, but the arbor carries only six saws. 

On the Bement machine 672 blanks can be cut in 10 
hr. During the night shift, 13 hr., 768 blanks can be 
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clamp both ends of 17 forgings. To resist the high 
stresses set up by tightening the screws, the partitions 
hetween the pockets are necessary. The pockets divide 
the work into independent groups, permitting them to be 
emptied and charged separately, through which arrange- 
ment the machining operation can be made continuous. 








FIG. 2. DETAIL 


cut. To traverse the entire length of the table takes 
4 hr. 


Face-MILLING SHELL BASES 


The fixture shown in Figs. 4, 5 and 6 holds seventeen 
3.3-in. shell forgings in each pocket, or 85 in all. The 





FIG. 5. REAR OF FIXTURE SHOWING PLATE-STOP 


amount of stock to be removed varies from about 14 


in. up to 34 in. The cut takes 1 hr. 15 min. to traverse 
the entire length of the jig. The cutter is 12 in. 
diameter, with 24 inserted teeth. The body of the cutter 
is of steel. On an average the cutters with one grinding 





6-54 > 
¢ a - 5 > 
| 
a ort + yew, en 
‘ j=) 
t i 
; -” 4 ka 
<a S <i 3 >» ~ } 
™<g yaw +16 |} 
Tr 
} 
= a ” 
le l2 >! 





OF SAW ARBOR 


The detail, Fig. 6, gives all the necessary dimensions. 
The plate A, Fig. 5, acts as a stop for the hollow end of 
the shell blanks. These are cut off a positive distance 
from the inside of the base, before going to the face-mill- 


Ing operation. 


Caustic Potash and Caustic Seda are used for etching zinc 
and aluminum and alloys rich in these metals. At the National 
Physical Laboratory “caustic soda is found satisfactory for 
etching the alloys of aluminum with zinc, copper, manganese, 
etc This reagent, however, often leaves a black deposit on 
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FIG. 6. DETAIL OF SHELL-FACING JIG 
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FIG. 3. DETAILS OF THE 


will stand up for 10 hours’ practically constant work, 
The operation is similar to that described for the cutting 
off—when the work is finished in one part of the jig, 
it is removed and replaced with rough forgings without 
stopping the machine. 

The body of the fixture is a steel casting. The method 


of clamping is interesting. Twelve setscrews securely 


WORK-HOLDING FIXTURE 


the etched surface. This can be very satisfactorily removed 
by dipping the specimen in a solution of chromic acid in 
water.” Concerning the use of caustic soda, Gwyer writes 
that “this reagent, in strengths varying from 5 to 20 per cent., 
s the most generally employed for aluminum and aluminum- 
rich alloys It usually gives good results, provided the 
specimen is not immersed too long, when pitting will ensue 
The black deposit liberated by its action is instantly removed 
by dipping the specimen, after rinsing off excess soda in 
running water, in concentrated chromic acid 
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The One-Man 


By Joun H 





SY NOPSIS—Much is to be learned by studying 
extreme cases, not only in scientific fields but in 
The 


shop” is the machine shop reduced to its lowest 


those covering industrial at tivities. “one-man 
terms. Of the total number of manufacturing 
plants the United States 10 per 


“one-man plants.” Many interesting characters 


in cent. are 


are found in these “hermit” shops. 





Mathematicians and scientists study physical laws by 
for if a law of nature, 
fits both 


applying them to extreme cases, 


either mathematical, physical or chemical, 


extremes as well as the middle, it may be accepted as 





general: but if not. it must be used with caution until 
its limitations are discovered. 
The “one-man shop” is the extreme minimum limit 


in manufacturing. Make it smaller and it would cease 
to exist. It is a limiting case that one can put his finger 
upon with certainty, unlike the other extreme of the 
largest possible shop. 

The mathematician is permitted to use imagination and 
With magical 


ease he can reduce the size of the object In question 


finds it helpful in solving his problems. 


until it is nothing more than an imaginary point, or he 
can increase it with equal ease to a size infinitely large. 
We who deal with machine shops do not have this con- 
We the fixed minimum, 


which it is impossible to go; the general average, which 


venient ability. have below 


is fairly well-known; and an indeterminate maximum, 
which may never be known. 

All studies of industrial conditions resolve themselves 
finally into looking for the condition of maximum profit 
and minimum cost, which means the possibility of max- 
imum welfare for all concerned. One rarely finds this 
condition of maximum profit existing in a one-man shop, 
and also it is seldom, if ever, found in those shops which 
at present represent our maximum size. The possibility 
of most economical operation lies somewhere in between 
the one-man shop and the present great corporation plant 
and differs for different lines of activity. A satisfaction 
to the one-man shop owner may be the knowledge that 
he is safely within the limit of conservative bigness. 

OR A GENIUS 


A Boos, A CRANK 


In the one-man shop you will find either a boob, a 


ll find a combina- 


crank or a genius. Sometimes you will 
tion of all three of them rolled into one, but just as the 
one-man shop is the extreme case of the problem, so 
you will find the one-man shop owner to be an extreme 
case himself. 

The 


Possibly he is one who has not had sulhic ient speed al 


boob is found not infrequently in such shops 


initiative about him to go the pace as an employee in a 


larger plant and is quite contented to receive less urging 
and fewer complaints in return for a smaller income. 
A shop of this kind stays one-man size, not because of 
any fixed intention of its owner, but from his inability 
to make it anything else. Here you will find locks and 
keys, sewing machines and lawn mowers indiscriminately 
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DEVENTER 


VAN 
scattered about, but seldom, if ever will vou find anything 
not only because prope 


skill 


that is a real machine-shop job 


equipment is lacking, but also because of a lack of 


THE CRANK AND His SURROUNDINGS 


The crank is foun the minimum-sized shop for 
\ crank is usually a person of 
fferently ths 


n his way of thinking, it Is 


quite a different reason. 
thinks a littl 
Owing to this difference j 


ability who di from rest ol 


us. 


hard for such a person to be constantly associated with 


ordinary mortals, and thus you find him adopting th 


hermit lift of the one-man shop. But vou will notice 
a difference in the kind of work that is visible here. Lawn 
mowers and sewing machines are no longer present; 


their place has been taken with something of a highe 
crade, such as guns, revolvers, typewriters, or other ay 


of skil You will rarely 


paratus requiring a fair degree 


red 


boob engag manutacturing: 


ii 


the crank, while «ck 


the 


in 
find that 


hut you ofter 
of 


“Keeping the pot hoiling,” has a 


some his time to 


voting 


repair work as a means of 


in the shape of some Ingenious mec hanical article 


which would make his fortune if he 


side ling 


were not CTanKy\ 


sO 


in his views of how to dispose of his product. 


The fenius in the one-Ihal shop Is, of course, the 
rarest of the three species ol inhabitants, He is there 
not beca st he has to be, but Irom choice, He likes the 
solitude and likes to do his own work in his own way, 
and in addition he enjoys the freedom from restraint 


which enables him to spend long periods in thinking about 


problems that you or I could not begin to understand. 


He is usually a man of considerable skill and thus is able 
to pict p as good a living as if he worked for someone 
else, a at the same time he has more time for his 
hobbi His shop stays smal] because he does not wish 
it to vrow. for as long as he makes his living and has 
time work at his problems the thought of money does 
not trouble him greatly nor does he wish anyone around 
to bother him. Most of us know how irritating it is to 
set shop mechanic tackle a job the wrong way about, 
ané we cannot blame the genius for having a desire 
to seclude himself from this annoyance, particularly 
irritating to a man of his disposition. 
THE SuccessruL ONE-MAN Suop 
e owner of the markedly successful one-man shop 
must have skill in an exceptional degree. If his skill 
iverage, he will find himself bound by the tron-clad 


of averages, which says that the average small-shop 


an will annually produce goods of the selling value 


$1950 and in so doing will annually add $1270 to th 
After he does this and tak: 
the rt 


the raw materials. 


out the price of power, 


value of 
and 


supplies and oils, 


he will be quite lucky if he finds enough left to buy 


three 
square meals a day. 

Where there is exceptional skill it is a different 
A die maker in a large factory in New 
for a number of years the top-notch wages, which at that 


matter. 


Eng! received 


time were 60c. per hour. Being rather observing it did 
not take him long to see that the most difficult work was 
coming his way. Finally he de: ided to go into business 
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for himself, broke away from the concern and let it be 
known in that shop and those of the surrounding towns 
that he was prepared to execute fine die work. His first 
customer was the plant at which he originally worked and 
which found difficulty in getting anyone to produce the 
results of its former employee. In this shop they figured 
their overhead at 125 per cent., and thus thought that 
when paying him an equivalent of $1.20 per hour, they 
were getting their work as cheap as formerly; although 
Jones, who had no overhead expense to speak of, figured 
that he was making the equivalent of twice his previous 
wages, I do not intend to enter into a discussion here 
as to which party was in error, especially as both of them 
were well satisfied. Let it go at that. But the point to 
be impressed is that with exceptional skill such as is 
necessary for the class of work mentioned, a one-man 
shop may be made quite a profitable institution when 
measured by the prevailing rate of pay for the same grade 
of skill in other plants. 
Tue IrTINERANT YANKEE TINKER 

There were days long ago, when one-man shops were 
traveling institutions and roamed up and down on wheels 
through the New England States, stopping at various 
towns and settlements as long as sufficient work was found 
to hold them there. Those were the happy days for the 
mechanical bachelor of roving disposition, He could 
mend anything except hearts, and it is quite possible that 
he left a number of these behind him in a broken con- 
dition, possibly to be repaired and put in good shape 
again by the next traveling tinker who came that way. 

We all have the idea that overhead expense fluctuates 
considerably from moment to moment and from hour to 
hour in any machine shop, but the way to realize this 
most forcibly is to study its chameleon-like actions in 
the one-man shop. It is evident that, having but one 
worker, this solitary individual cannot be both productive 
and nonproductive at the same moment, also that when 
he is not altogether one he must be altogether the other. 
To record the varied activities of this many-sided in- 
dividual would take a great deal of paper, and it would 
require several expert mathematicians to figure out the 
overhead expense rate from one day to another, especially 
as a drill-press repair job which lasts for the greater part 
of a day is likely to run the overhead for that day up to 
several thousand per cent.! 

Similarly, in the matter of idle machines the one-man 
shop is at a disadvantage. It is rare indeed that you 
find all machines running when there are more than one. 


A Case oF DouBLE PERSONALITY 


Sandy Andy Thompson was a Westerner who somehow 
or other had gotten into business for himself in New 
England. He was a queer mixture of boldness and 
timidity, of short-sightedness and perspicacity; in fact, 
somewhat of a “boob, a crank and a genius rolled into 
one.” I had heard about him long before making his 
acquaintance and thus knew some of his peculiarities, one 
of the strangest of which was his distinction between the 
personality of Mr. Thompson who owned the shop, and 
of mere Sandy Andy who did the work. They were 
physically one and the same, but entirely different people 
to talk to, and I believe that they lived as differently 
in Sandy’s mind as it is possible for two distinct personali- 
ties to exist in the mind of one person. That there was 
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good sound business logic behind this method of thought 
[ suspected from a conversation with “Mr. Thompson” 
after hours one evening. “It is a good thing for a man 
to have a boss,” he confided, “because otherwise you will 
find him getting sloppy with his work. I have to follow 
up that fellow Sandy pretty close, and once in a while 
I give him a good calling down for slipping up on some 
little point that he thinks I will not notice. But I have 
got my eye on him and he can’t get away with it!” 


Mr. THompson Pays SANDY A Bonus 


Did you ever hear of a man paying himself a bonus? 
[ learned that Mr. Thompson did this at one time with 
Sandy. It seems that Sandy was getting discouraged 
with his pay and asked Mr. Thompson for more. The 
boss could not see it that way unless Sandy made better 
time on his work. It was arranged between them that 
if he finished the job in a certain time he should get a 
bonus. Sandy earned a bonus quite regularly, and Mr. 
Thompson paid it. The actual money transaction took 
place between Sandy Andy Thompson’s right- and 
left-hand trousers pockets! 

One day I was talking with Sandy Andy himself during 
working hours in the little shop. He was quite free with 
criticisms of the boss, Mr. Thompson. “If you don’t 
think you are being treated fairly,” said I, “why don’t 
vou go on a strike?” “Well,” said Andy, “I tried that a 
vear ago. I got sort of tired of working and sort of 
disgusted with things in general, and told the boss I was 
going to quit. I did, too; was out for three weeks, and 
just about the time my money gave out and J thought I 
would have to beg for my job back again, Mr. Thompson 
sent for me and said ‘Get back to work, you old fool,’ and 


I did!” 
THE DANGER OF DEPRECIATION 


There is danger of depreciation in the one-man shop. 
It is not that sort of depreciation that runs down the 
value of equipment and buildings, but self-depreciation. 
One of the evidences of it is the willingness to work long 
hours for a very small return. It is a danger that may be 
said to go hand in hand with industrial individualism. 
In Oriental countries it is far more pronounced, possibly 
for the reason that there are so very, very few large shops 
and that most of the manufacturing is done and cared 
for in private homes by the head of the family and ‘its 
members. In Japan, for instance, the ingenious wooden 
toys that you find on sale in our 5 and 10-cent stores are 
made under this plan, and whole families, from the aged 
to the very young, work long hours for a return that is 
merely sufficient to keep them alive. We do not wish 
this kind of thing in our own country, although we do 
nowadays have to compete with these products more or 
less. directly. 


Apvick ‘to ONt-MAN Suop OWNERS 


My advice to the one-man shop owner is to keep climb- 
ing until he has reached the five- or six-man size; unless 
he is a genius, in which case let him stay where he is by 
all means, for he would not be as happy under other con- 
ditions. But remember that one of the first maxims 
of manufacturing is to multiply profits by profitably 
employing others, and that while it is not altogether im- 
possible, it is difficult indeed for the one-man shop owner 
to become a captain of industry. 
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Manufacturing the Front Cover for 
an Electric Cloth Cutter 


By Rospert Mawson 





The next operation Is drilling the cover, the tool for 


SYNOPSIS The front cover is first faced and a which is show) n Figs. 2 and 2-A. The casting is 
register formed, which is used for locating the located by a recess into which the register is ary, It 
part for the drilling operation. The drilled holes is located at the other end by ai adjustable screw A 
are then used for locating the part for the subse- being forced against it with a ‘RB. The cover is 
quent operation. The rear-quard operations follow dropped down and held with the serew C. The four 
a similar order. The main frame is faced, register knurled screws J) are tightened on the casting to hold it 
turned and drilled, the boss afterward being form- securely. The following holes are then drilled: One 
milled and the rest of the casting end-milled to 13 in., four No, 28, four No. 18, four # in., three No. 
shape. For the last two op rations the casting IS and one %& in, The tools for each hole are guided 
is located by the turned register and drilled holes. through bushings in t ¢ to enable the correct align 
A locating pin is used when boring the crosshead, ment to be obtained. . 
SO that the holes uv ill he machined mith the qreat- 

est accuracy. These tools are if mode rh design Bon ; rue Covel 

and produce parts which must be in perfect align The fixture used when boring the lor ialf-inch hole 
ment, owing to the high rate of speed of the ma is shown in Figs. 3 and 3-A. The casting is located by 
chine when in operation. a recess A into which the turned register is placed. At 





the other end are placed two turned pins which fit into 

The electric cloth-cutting machine produced by the drilled holes to bring the part into correct alignment. 
Wildman Manufacturing Co., Norristown, Penn., has This detail may be seen in Fig. 3-A. The hook bolts B 
been shown in a previous article. The first machining are next tightened down by means of the knurled nuts, 
operation on the front cover, Fig. 1, is turning the reg- _ to hold the casting in position. The hole C is then bored 
ister. This is done in a lathe, the casting being held to size, the faceplate being held on a lathe in the 


in a four-jawed chuck, and requires about 20 minutes. usual manner. ‘The faceplate is weighted for balance. 




















FIG. 2. DRILLING THE COVER FIG. 3. BORING THE %-IN. HOLE 























FIG. 5. BORING THE REAR FIG. 6. DRILL JIG FOR REAR FIG. 8. DRILL JIG FOR MAIN 
GUARD GUARD FRAME 
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L, 
which is performed in the fixture shown in Fig. 5, used 
in a lathe. The casting is located by four independent 
jaws A, which are tightened it The 
piece is then faced and a recess turned in the flange. 


The first operation on the rear guard, Fig. 4, is boring, 


until is central. 

The time required for this operation is 15 minutes. 
The jig used for drilling the rear guard is shown in 

Figs. 6-A., The casting is placed on a turned 


Ss and 
egister that fits into the recess bored in the previous 
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FORM-MILLING 





FIG THE BOSSES 


‘ 
4 


operation, Pins coming against the sides of the boss 


locate it in the correct position. The cover is dropped 


down and fastened with the bolt, the jig is turned over 
and the following holes are drilled: Two No. 19, four 1 { 
No, 28, one No. 31, two No. 12 and one No. 1. 


in., six 
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The first operation when machining the main frame, 


Fig. 7, is facing and turning the register. This is per- 
formed in a lathe in a manner similar to that described 
for the rear guard. The time required for this operation 


is 4 hour. 
FRAME 


DriLLING THE MAIN 


The jig used for drilling the main frame is shown 
in Figs. 8 and 8-A. The casting is placed in a recess 





{i 





FIG. 10. END-MILLING TO SHAPE 

made to suit the register machined in the previous op- 
The side of the arm is then placed against 
an adjustable screw A, being forced against it with a 
The cover is next dropped down and 
are tight- 


eration. 


knurled screw. 
held with the nuts B and ‘the four screws C 
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FIG. 1 


FIG. 12. STRADDLE-MILLING THE 3 
CROSSHEADS Cc 
The next operation is form-milling the bosses, for 
which the same cutter is used and the same time required 
as for the main frame, given later in this article. The 
surface of the piece is then form-milled to shape in a 
manner similar to that deseribed later for the main 


frame, the time required being 15 minutes. 


HOLES 
IN CROSSHEADS 


DRILL JIG FOR FIG. 14. BORING 


ROSSHEADS 


ened onto the casting to hold it securely. The following 


holes are then drilled: Eight No. 18, one No. 31, two 


* in., two '/,, in., four 144 in., one No. 19 and one 
No. 14. 


The next operation is form-milling the bosses, shown 


in Fig. 9. The casting is placed on a plug A and held 











July 22, 1915 AMERICAN MACHINIST 


























DETAILS OF JIGS AND FIXTURES USED IN PRODUCING ELECTRIC CLOTH-CUTTER PARTS 
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on the fixture with the two screws B. The angle-plate 
fixture is located by tongues and held to the machine 
table with bolts in the usual manner. The operation 1s 
performed with the 3-in. form cutter, operating at 96 
r.p.m., with a feed of 0.012 in. per revolution, and the 









time required is 8 minutes. 

In Fig. 10 is shown the method used of end-milling 
the frame to shape. The casting is located by a regis 
ter that fits into the recess previously machined. It is 
held to the fixture A with screws that fit into previously 
drilled holes. The fixture and casting are then fed with 
the handle B against the revolving 5g-in. end mill C 
surfaces are machined. The cutter 


until the various 

















JIG FOR DRILLING 
OIL HOLES 


CHASING THE FIG. 16. 


THREAD 


FIG. 15 


rotates at 318 r.p.m., and the operation requires about 
15 minutes, 

The casting is held on a faceplate when chasing the 1 
in 20 thread, which must be very accurate and requires 


approximately 20 minutes, 
MILLING THE CROSSHEADS 


The first operation in machining the crossheads, Fig. 
11, is straddle-milling the sides. For this the casting 





the plug A and the sliding fixture by a plug B. The 
fixture is held to the lathe spindle in the usual man- 
ner. The ,;-in. hole C is then bored and reamed. The 
plug B is withdrawn and the fixture PD slid over until 
the plug will pass through the holes #. The hole F is 
then in the correct central position, when a similar hole 
The time required for this opera- 







is bored and reamed. 





tion is 5 minutes. 

The next operation is chasing the 3x32 thread in 
the center of the crosshead. For this the casting is lo- 
cated by two pins A, Fig. 15, and held with a screw and 
knurled nut B. The fixture is held to the spindle of a 
lathe in the usual manner. The hole ( is then bored 
and chased with the thread noted, the time required 










being 10 minutes. 

The last operation is drilling the oil holes which is done 
16 and 16-A. The casting 
is located on the two pins A. These also act as the bush- 
ings for guiding the No. 40 drill. 
tips the casting to the correct position for drilling the 







in the jig shown in Figs. 







The angular base 







prece, 







MAKING THE SLIDE-Rops 








The slide-rods are made No. 18 gage seamless 
steel tubing 4} in. outside diameter. These are cut off 
|, in. long and turned to 0.318 diameter, the ends being 


They are then drilled in the jig 


from 






slightly countersunk. 
Fig. 17. 

The rod is slid until the end comes against the stop A, 
when the screw is tightened to hold the piece in posi- 
Two No. 52 holes are then drilled, the tool being 








tion. 
guided through bushings in the jig. The time required 
is 1 minute. The rods are then hardened, afterward be- 
ing ground on the arbor, Fig. 18. This has a threaded 
part on one end and the other made with a nut to suit 
it. The two parts are tightened until the shoulders bear 
on the ends of the rod, as shown. The piece is then 




































DRILLING THE SLIDE- FIG. 18. 


RODS 


FIG. 17 














is held in the special jaws A, Fig. 12, which are carried in 
a milling-machine vise. The jaws are made with a pro- 
jection B against which the piece rests and it is located 
by V-surfaces as shown. 

Two 314-in. cutters ganged at the correct distance ma- 
chine the bosses C on each side, operating at 96 r.p.m. 
with a feed of 0.012 in. per revolution. 

The drill jig used for drilling the crossheads is shown 
in Figs. 13 and 13-A, 
a leaf spring against the milled bosses. 
next dropped down and fastened with the bolt, as shown. 
The following holes are then drilled: Two 34, in., one 
No. 18, one ;°; in. and one No. 40. One of the drilled 
crossheads may be seen at A. The two guide holes for 
the rods, which must be very accurate, are bored out in 
the fixture shown in Fig. 14. The casting is located by 


The casting is held by means of 
The cover is 





GRINDING 
FOR SLIDE-RODS 





FIG. 19. AN ASSEMBLED 
UNIT 


ARBOR 

















ground in the usual manner, the time required being 5 





minutes. 

In Fig. 19 is shown one of the assembled units. At 
A may be seen one of the knife bars, the machining of 
which was described in a previous article. B is the 
front cover, C are the slide-rods and DPD the crosshead. 
When it is remembered that these parts must travel at an 
average of 5300 strokes per minute and the greatest limit 
allowed is a quarter of a thousandth of an inch, the 
importance of exact designing and machining will be 













realized. 






% 





Steel Production in the United Kingdom during 1914, ac- 
cording to the British Iron Trade Association, was 7,835,113 
gross tons compared with 7,663,876 gross tons for 1913. The 
1914 output exceeds that of 1913 by 171,237 tons and is the 
largest on record, 
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Oxyacetylene Torch in Making 
Bottle-Washing Machinery 


EDITORIAL 





SY NOPSIS—This article describes the making of 
the bores used on bottle-wash ing machines; these 
were formerly constructed of cast iron, but are now 
produced with the oxyacetylene torch. The tanks 
are also made by this method. A view ts shown of 
one of the machines in course of erection, and the 
amount of welding and cutting performed with the 
oxyacetylene torch is worth noting. 





The Loew Manufacturing Co., Cleveland, uses the oxy- 
acetylene welding and cutting torch extensively in manu- 
facturing hydro-pressure bottle cleaners and pasteurizers. 
The apparatus was supplied by the Davis-Bournonville 
Co. 

In Fig. 1 is shown one of the large jet boxes used on 
The top and lower plates are 14 in. thick 
The plates are first “tacked,” as on 


the cleaner. 
and the sides % in. 








af 


FIG. 1. LARGE JET BOX “TACKED” FOR WELDING 


the edge A, and then welded, as indicated at the other 
joints. This part is 36 in. square by 4 in. deep. 

The jet boxes were formerly made from cast iron and, 
owing to the pressure which they had to withstand and 
foundry limitations, were a source of frequent trouble. 

A ComPLeteD Box 

One of the finish-welded boxes is shown in Fig. 2. The 
inlet pipe A and the angular support brackets B, as well as 
the various edges, are welded. The boxes produced by this 
method are strong, and no trouble arises from leakage at 





— 





C‘ORRESPONDENC! 


the joints, which is often the case where rivets are em 
ployed. 

As water under pressure is used in the boxes, a further 
advantage is that, being made of plates, they are not por- 
ous, Which is sometimes the case where cast iron is used, 

Four small jet boxes are shown in Fig. 3; these are 
made in a manner similar to that described for the larger 


NOXes, The welded joints for the corner supports and 


indicated. These boxes are 


After they have been welded, 


the water-inlet nozzles ar 
26 by 8 in. and 4 in. deep. 
they are given a hydraulic test to insure the seams being 
perfect. The nozzles through which the water is impinged 
onto the bottles to be cleaned are then screwed in place, 


and the jet box is ready to be put into the tank.. One 


of the boxes, with the nozzles in position, is shown in 
Fig. 4. 
The machine is fitted with two tanks—one carrving 


the solution and the other fresh water—a rack to hold 


ee = ; [= oe] 


} 





FIG. 2. A LARGE WELDED JET BOX 


The large tank 
the 


and convey the bottles, and a large brush. 
is filled 
bottles, on the rack, are carried down into the liquid slow 


with a solution of warm caustic soda, and 
ly and allowed to remain for about 10 min., so that they 
are thoroughly cleansed. 

After the bottles have 
sufficient length of time, they 


to the front of the machine, and then removed in an in 


remained in the caustic soda a 


are conveyed by the rack 


verted position, so that the contents are emptied into 
the tank as they emerge. The lid of the rack then auto 


matically opens, and the bottles slide down chutes into 
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SMALL WELDED FIG. 4. 


JET BOXES 


FIG. 3. 


JET BOX WITH 
NOZZLES IN POSITION 


A WELDED SOAKER 
TANK 


FIG. 5. 
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the fresh-water tank. The big brush then carries the 
bottles forward so that the next rack load will not come 
in contact with them, thus preventing breakage. The 
fresh-water wash contemplates the cleansing operation. 

The solution tank is shown in Fig. 5. This measures 
41 by 27 in. and is 42 in. high. It is made from ;4-in. 





FIG. 6 WELDED FRESH-WATER TANK 


plate, and all the seams are formed with the welding torch. 
The holes A are also cut out with the oxyacetylene torch 
This method allows the workman to cut openings quickly 
of a shape or in a position where a machining operation 
would be either difficult or lengthy. 

One of the fresh-water tanks is shown in Fig. 6. This 
part is also made with the welding and cutting torch. It 
measures 36 by 48 in. and is 10 in. high; it is made 
from 14-in. plate. 


A BorrLe CLEANSER 


One of the hydraulic bottle cleansers under course of 
erection is shown in Fig. 7. All the various openings 
shown are made with the cutting torch. The oxyacetylene 
inethod, when employed in manufacturing parts of this 
nature, is not only quick, but enables the workman either 
to weld or to cut in places where it would be difficult or 
impossible to work by any other method. There are also 
the further advantages of neatness and strength. 


— 
* 
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A Home-Made Stenciling 
Machine 


By WILLIAM SEELERT 


The illustration shows a home-made stenciling ma- 
chine which we use for marking taps, reamers and sim- 
ilar tools. The spindle, to which the long’ operating 
lever is attached, is hollow. The rod inside of it is 
threaded on one end to receive the ball crank, as shown. 
The other end of this rod has an interesting arrange- 
ment for quick release for the collars, as shown. 

There are seven different collars clamped on the front 
end of the spindle. The tap or reamer to be stenciled 
is laid on the two rollers of the adjustable support right 
under the spindle, the support being raised by turning 
the small handwheel on its lower end till the shank of 
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the tap or reamer bears tightly against two plain con- 
tact rollers, or collars. The spindle is then given a part 
of a revolution—just enough to roll the figures over the 
shank of the work. 

The collars that are used in this machine for stenciling 
are also a home product and are arranged so that any 








FIG. 7. A HYDRAULIC BOTTLE CLEANSER 


combination of fractions and thread numbers can be ob- 
tained. For sizes over one inch we have collars that 
stamp the whole number on at once—like 1144 or 1% 
and some other much-used sizes. 




















TOOL-MARKING MACHINE 


The little knob shown in the front of the main bearing 
can be slipped into a circular slot in the spindle so as 
to limit the stroke of the lever when operating the ma- 
chine. 
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Cutting Bevel Gears with Formed 
Rotary Cutters 


By F. A. HALsEY# 





eRSP ; 7 age When the usual method is employed, a cutter having 
SYNOPSIS—Not n any except hOse oo wwe the correct profile for the outer ends of the teeth is 
actually done the work have any clear idea of the selected. lhe thickne an of this cutter must. however. he 
principles behind the adjustments necessary when such as to pass through the spaces at the inner ends, and 


cutting bevel gears with rotary cutters, and not al 


: ; : ; since cutters for spur te th would cut spaces due to the 
of those who have had this erperience are entirely pita h at the outer ends. such cutters cannot be used for 
free from a certain mental fog regarding the prin- bevel teeth. Since the sides of the spaces between the 
ciples involved. The objects of this article are to teeth radiate from the cone apex, they must be cut sepa 
explain these principle & lo show how, unde r the rately. thea blank and cutter eing readjusted for the 


usual plan of attack, the most troublesome part or 


second 
» tréal- — ] f ~ » wdldecal ae bbe - 
the trial-and-error method of making the adjus lhe general nature of these adjustments may best be 
rents Le woe } Benita lett A : 
ments may be replaced hy definite calculation, an studied by considering a case having exaggerated propor 


lo present newer methods in such manner tha tions and, for this purpose, cutters with straight sides ma) 
their relation with the older ones and their com- be substituted for those having involute profiles. Taking 
} 


first a cutter with parallel sides, F 1, it is clear that by 


parative merits may be apparent. 





offsetth ¢ the cutter to the left one-half its thi kness, the 
It is well known that high-class bevel gears cannot be right side of the eut will be radial with the pitch cone 
produced by the use of rotary cutters, The diameter of apex of the blank. If the eutter be then adjusted to the 


the gear and the pitch of the teeth diminish as the cone right by its thickness, Fig. 2, the blank being turned to 


~ at 





FIGS. 1 AND 2. ACTION OF A CUTTER WITH PARALLEL SIDES 
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FIGS. 3 TO 6. DIAGRAMS OF THE OFFSET METHOD 


apex is approach d. and the tooth profiles should chang: the right by the w dth of the space, the left side of the cut 
to correspond ; but this condition cannot be met with re will be radial. 


volving cutters. Nevertheless, for many purposes, gears \ T Cc 
a 3 a : 7 ACTION OF A APERING UTT! 
made with such cutters are entirely satisfactory and will, PHE ACTION ¢ 


> 


no doubt, continue in use for the indefinite future. With a tapering cutter, Figs. 3, 4, 5 and 6, the action Is 
a quite different. As the cut proceeds, its depth decreas 
*Copyright, 1915, Hill Publishing Co 
+tEditor Emeritus 


> 


The pitch line ab, Fig. 3, must lead to the cone apex O 
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At the beginning of the cut, its point a is cut by the cor- 
responding point a’ of the cutter, Fig. 4, this being found 
by measuring up from the end of the cutter the distance 
of a, Fig. 3, from the bottom of the cut. The cutter being 





FIG. 7. SURPLUS METAL REMOVED BY FILING 


offset by one-half its thickness at this point a’, the point 
a, Fig. 4, will be on the center line of the blank. At the 
end of the cut, however, the inside pitch point ), Figs. 3 
and 4, is cut by the point 0’ of the cutter, this point being 
found in the same manner as a’. The pitch line ab, Fig. 
1, therefore does not lead toward the cone apex, but to the 
left of it. In order that it may so lead, as it must, the 





Fig. 10 Fig. 11 


FIGS. 10 TO 12. THE 


cutter has to be adjusted to the right, as in Fig. 5, until 
the points ab are radial with the cone apex. 
CALCULATING THE OFFSET 
This adjustment reduces the offset of Fig. 4. The 
actual adjustment is usually determined by trial and, 
for those having experience in the work, that is a satis- 
factory way. Those without experience would, however, 
prefer a more definite method, and the amount of the 
adjustment is easily determined by calculation. 
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This adjustment must be such as to shift the pitch 
line, ab, Fig. 4, to the right by the distance cd such that 
the pitch line extended passes through the cone apex, as in 
Fig. 5. Calling the thickness of the cutter at the outer 





FIG. 8. BLANK SET FOR FIG. 9. GEAR IN VARIOUS 
CUTTING STAGES 
pitch point ¢ and at the inner pitch point ?’, it is clear 
from Fig. 4 that 


ao 
cd = be x 
ae 
Inspecting Fig. 4 we see that 
t i’ 
be — 2 as > 
ao apex distance 


and for we may place the equal ratio, 
ae - face 





SWIVEL METHOD 


Fig. 5, giving 


fi. ( + aped distance, 


2 2 face 


rT’ ° nd o . .* . / - 
The original offset of Fig. 4 being = the final offset of 


Mao | 
Fig. ! 


cd becomes 


t 
, which equals 5 
~ 


‘The slight error in this formula is so small as to be 
negligible 





bl 
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apex distance 


2 face 


Final offset = : - (3 macs : 


The values of ¢ and ¢’ are to be determined by meas- 
uring the thickness of the cutter at the outer and inner 














NIA 
a 
<a 
Fig. 13 Fig. 14 
FIGS. 13 AND 14. CENTER FINGER INDICATOR 


pitch points with a micrometer or gear-tooth caliper. 
These values determined and the offset calculated, the 
cutter is adjusted to the offset and the gear is cut once 


around. The cutter is then adjusted to the right of the 
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of tooth parts for spur gears, the blank being adjusted by 
trial until this thickness is obtained. 


FILING THE TEETH 


The result is a set of teeth which are correct throughout 
their length at the pitch line, but not elsewhere. The 
correct radius of curvature at the outer is greater than at 


teeth, whereas the cutter being 


continues the larger curvature 


the inner end of the 
selected for the outer end, 
throughout the length, the result being a surplus of meta! 
outside the pitch line which increases as the inner end is 


approached. This surplus is removed by filing, as indi- 
cated by the dotted lines of Fig. 7, 
one of the Brown & Sharpe publications. 
used that this filing does not reduce the teeth at the pitch 


line. 


which is taken from 


Care-must be 


THE SELECTION OF THE CUTTER 


The number of the cutter is usually selected as for a 


spur gear of radius af, Fig. 3, the number of teeth in 
this spur being equal to 2 * af diametral pitch. If, 


however, the cut angle is less than about 30 deg.., the rota 
tion of the blank from the position of Fig. 5 to that of 
Fig. 6 leads to an undue narrowness of face at the outer 
diameter and a cutter one or two numbers lower than the 
one given by the rule may be selected. The use of the lower 
numbered cutter necessitates more filing of the teeth and, 


if the operator is not experienced in filing, the rule may 


he followed. 
For teeth coarser than five diametral pitch in cast iron, 
it is advisable to take a preliminary stocking cut, and in 


/ 
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Fig. 15 Fig. 1¢ Fig. 17 
FIGS, 15 TO 17 THE PARALLEL DEPTH METHOD 


cutter line to the same offset, Fig. 6, the blank is adjusted 
to correspond and the cut is made a second time around. 


THE ADJUSTMENT OF THE BLANK 


The movement of the blank from the position of Fig. 5 
to that of Fig. 6 is also caiculable, but the calculation in- 
the 


pitch circle and then the translation of this value into 


volves finding the lineal value of the movement at 


angular measure. The determination of the adjustment 
by trial is therefore preferable. With the cutter properly 
offset, the second cut at the pitch line will always be 
radial, the only thing remaining being to so turn the 
blank as to insure the correct thickness of the teeth. This 
thickness for the outer end is to be taken from a table 


With 
s system of cutting the face of the gear should not ex- 


steel such a cut should be taken in nearly all cases. 
ceed 214 times the outer pitch or one-third the apex dis- 
tance—whichever is less. 

for cutting, the cut 
3, and equal to the 


Fig. 8 shows a gear blank set up 
Fig. 
increment, 
At A is a tooth at the 
completion of the stocking cut and too thick throughout ; 
at L. is a tooth as it leaves the miller, correct at the outer 
but still too thick at the inner end; at WV are teeth as they 
The blanks should be accurately 
made in order that the depth ol cut may be marked on 


angle fOg being the angle fOg of 


center angle minus the angle Fig. 9 shows a 


gear in various stages of progress, 


should be after filing. 


them—this for the outer end being taken from a table of 
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tooth parts for spur gears. Figs. 8 and 9 also are from 
the Brown & Sharpe publications. 
Tue Jacgues SwiveL MetrHop 
In this method both adjustments are determined by 
calculation. The resulting gears are identical with those 
cut by the offset method and require to be filed in the 
same manner. Unfortunately, the method necessitates 


f 
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FIGS. 18 AND 19. SETTING CUTTER AND BLANK FOR 
PARALLEL DEPTH BEVEL GEARS 


certain alterations in most gear-cutting machines, and 
while of a minor character, these alterations may not be 
feasible on all machines. They will be explained later. 
The action of the cutter on the blank is essentially the 
same as in the offset method, but this action is obtained by 
an entirely different method of adjustment. 
Tue AbDJUSTMENTS 

The cutter carriage is so adjusted that the projection 
of the backing cone cuts through the center of the slide 
pivot, as shown in Figs. 10, 11 and 
12, the cutter is offset by one-half 
its thickness at the outer pitch point 
a’ and the cutter slide is swivele| 
at an angle such that, while the outei 
pitch point a’ cuts the blank at 
a, Fig. 11, the inner pitch point 0’ 
uts the blank at b, radial with a. 
The angular adjustment is such that, 





ab” \eing the perpendicular and ab, 
the base of a right-angled triangle 
if adjustment is equal to the angle abb”. 


the angle 
Since 
t i’ 
ab” = 
we have 
f t’ 
2 > 
Tangent of angle ~— ~ . 
; U . length of tooth face 
With the parts adjusted to these dimensions, the blank 
is cut once around, when the parts are adjusted by the 
same amount in the opposite direction, Fig. 12, and the 
blank is turned to the right by the width of a space (one 
half a pitch ) and The secol eut is taken, completing the 
vear. 


THe CENTER-FINGER INDICATOR 


To facilitate the adjustment, Mr. Jacques employs a 
center-finger indicator a, Fig. 13, ground half away at 
the point and mounted in the fixture shown, which aligns 
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it with the cutter slide pivot and makes easy the adjust 
ment of the pivot in relation to the backing cone. Th: 
same indicator is used for offsetting the cutter, as indi 
cated in Fig. 14, although its mounting is not shown. 

Some gear-cutting machines will not permit the slid 
pivot to be brought to the position shown in Fig. 13, 
and Mr. Jacques found it necessary to cut away the end 
of the feed nut or the end of the recess in which it works. 
If crown gears were to be cut, he also found it necessar 
to cut off the end of the cutter carriage to obviate its fou! 
ing the top face of the knee. 


THE PENTz PARALLEL DeprtruH Metruop 


This method is a more radical departure than the last 
and it has the following features: Both the adjustment~ 
are made positively from calculations; spur-gear cutters 
are used ; filing the teeth is eliminated ; the tooth profiles 
depart less from the correct forms; such departure as 
there is is in the opposite direction where it does less 
harm, and the teeth at the outer diameter are of the stub 
type and hence stronger. Finally, the method may be 
used on any gear-cutting or universal miller. The gears 
have an unusual appearance because of their stub teeth, 
but this will lead to criticism by the unthinking only. 


Tue Basis OF THE MrTHOD 


The method takes advantage of the fact that there is 
no geometrical necessity for the face and working depth 
cones having a common apex with the pitch cone, this 
common apex being nothing more than an outgrowth ol 
the custom of maintaining a uniform ratio of depth to 
pitch throughout the length of the teeth. This ratio was 
adopted in the case of spur gears as a necessary feature of 
interchangeable sets running from a twelve-toothed pinion 
to a rack. This consideration does not enter the case of 





FIG. 20. PARALLEL DEPTH BEVEL GEARS 


bevel gears, each pair of which is a thing by itself, and 
there is hence no necessity for adhering to the customary 
ratio or to common cone apices, which do no more than 
provide a fixed ratio throughout the length of the teeth. 
THe Use or THE INNER PrrcH CrRcLe 

In carrying out the method, the cutter is selected for 
the inner, or smaller, pitch circle. Just as when the cut- 
ter is selected for the outer circle, surplus metal is left at 
the inner ends of the teeth, so, when the selection is made 
for the inner circle, there is a deficiency at the outer ends 
ecause of which the filing is eliminated. Moreover, the 
teeth being stubbed at the outer ends, the length of pro- 
file there is less, and the amount of departure from the 


correct profile is correspondingly reduced. 
ADJUSTMENTS AND SELECTION OF THE CUTTER 


The principle of the method is shown in Figs. 15, 16, 


17. The center, or pitch, cone angle is determined as 
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isual, but the face is turned parallel with the pitch cone 
it a distance from it equal to the addendum for the inner 
itch, this addendum being taken from a table of tooth 
parts of spur gears, and this work should be accurately 
above, as the adjustments depend upon it. Spur-gear 
utters are used, the pitch of the cutter being selected 
with reference to the inner, or smaller, pitch circle, the 
umber of the cutter being that for a spur gear of radius 
ib, Fig. 15, the number of teeth in this spur being equal 
to? X ab x diametral prte h. 

The blank is adjusted in the miller at the pitch cone 
angle, the feed being parallel with this cone face and the 
teeth throughout their length of a constant depth, having 
Two cuts are taken 
Above six pitch in 


the usual ratio with the inner pitch. 
for the two sides in the usual way. 
cast iron and for all pitches in steel, a central stocking cut 
is advisable. 

Consulting Fig. 15, it is clear that, the feed being par- 
allel with the face of the pitch cone, the pitch line ac of 
the tooth is traced by the same point of the cutter, this 
point a’, Fig. 16, being found as before by measuring up 
from the end of the cutter the Fig. 15. 
Hence, if the cutter be offset by one-half its pitch thick- 


distance ad. 


ness, bringing the point a’ to the center line of the blank, 
the piteh line ac, 16, will radial. 
With the parts so set, one cut around is made. Next the 
cutter is moved to the right twice its pitch line thickness 
(that is the thickness of a tooth at the inner pitch circle) 
and the blank is turned to the right one-half an index 


spacing—both to the positions of Fig. 1?7—and the second 


as shown in Fig. he 


cut around is made, completing the gear. 

The reason for these adjustments may be more clear 
from Figs. 18 and 19, which show gear and cutter look- 
ing from the apex, the cutter being raised from its cutting 
position for greater clearness. Fig. 18 shows the parts in 
the first position, with the cutter in full lines offset one- 
half its pitch thickness. The dotted lines show the cutter 


moved from the first to the second position by its full 


pitch thickness, and Fig. 19 shows the blank turned by 
half an index spacing to the corresponding position. 
THe DIAMETER OF THE BLANK 
The outside diameter of the blank is determined by the 


formula: 


Outside diameter inside pole h diameter 


2 f sin 6 + 2 e 


the notation being as in Fig. 15. 

A pair of gears cut by this method is shown in Fig. 20, 
from which the stub-shaped teeth at the outer diameter 
for strength should 
that the 


will be apparent. Calculations he 
based on the outer pitch, remembering, however, 
stub form gives an excess of strength over gears cut in 
the usual way. 

The only limitation of the face width of gears cut in 
this manner is that due to the increased stubbing of the 
teeth that goes with increase of face which, obviously, may 
be carried too far. <A safe guide for the permissible 
amount of stubbing may be found in the proportions that 
have been worked out for stub-toothed spur gears 

3 

Shipbuilding in the Unite States for the year ending June 
30, 1915, according to statistics gathered by the Bureau of 
Navigation, Department of Commerce, amounted to 1226 sail- 
ing, steam and unrigged 215,711 gross tons. Of 
this tonnage there were 76 metal vessels aggregating 121,200 
tons against 1150 vessels aggregating 94,511 tons 


vessels of 


wooden 
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Turning Two-Step Cones 


The illustration shows some tools used in the shop of 
the Etna Machine Co., Toledo, Ohio, for finishing two-step 
The pulley is first chu ked and bored and one end 


cones, 


faced. It is then put on a mandrel, and the driver A i 

















TOOLS FOR TWO-STEP CONES 
placed over the hub B and the setscrews are tightened. The 
plate C is screwed on the lathe spindle, and the 


The lugs on the 


driving | 
mandrel is swung between the centers. 
driving plate engage those on the driver and make a firm, 
strong drive, 

The tool carrier D, from which the clamping plates 
have been removed, carries three tools in the grooves at E, 
F and G. These tools surface off the parts 1, J and J 
of the pulley ata single pass. 


~*~ 
ia 


Standard Names for Miller 
Parts 


Following the AmericAN MACHINIST’s investigation 
into the commonly used names of lathe parts, made in 
1913 and published in Vol. 38, p. 683, a similar study 
has been applied to the miller. Through the codpera 
nearly all of the manufacturers of 
millers, the following list has been compiled. It 
resents the most commonly accepted term applied to each 


tion of American 


rep 


part. 

That there are differences of opinion roes without 
saying. Even the oil-pot has an alias of “oil can” and 
is almost as well known under one name as the other. 


In this case, the editor gave the decision to the forme! 
term, believing that 
veyed by the word “oil can” is of a portable oil squirter 
the “oil-pot” con- 


solidity in keeping with 


the more common Impression con 


} 


with a push button ; term 


whereas 
eys an image of dignified 
the fixed position of the article. 

It is not expected that the publication of this list 
will the 
tablished practice of referring to little-known parts as 
But it is a step in the right 
the more 
uniform and consistent terminology. 

Thanks are due and hereby presented to those machine- 
individual 


cause mechanics to at once abolish long es 


“hickeys” or “dinguses.” 


direction and may in time form basis for a 


tool builders who coéperated by stating thei: 


names for these various parts. 
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Modern Practice in Machinery 
Foundation-Bolt Anchors 


By TERRELL CROF1 





SYNOPSIS 
tion regarding the design and construction of foun- 
The writer of this article 
has for a number of years interested himself in 
the subject of machine foundations. The material 


There is surprisingly little informa- 


dations for machines. 


that follows summarizes the matter of modern 


practice in relation lo foundation-bolt anchors. 





Where foundation bolts are built in concrete solidly 
tamped, anchors are not necessary to prevent their with 
drawal, provided the bolts extend into the concrete a dis 
tance equal to at least 20 times their diameter. It is ad- 
visable, however, to place an anchor of some sort on the 
lower end of every foundation bolt. 

The words anchor, anchor plate and washer are often 
used indiscriminately, but each word has a specific mean- 
ing. An anchor is any device for resisting tension. An 
anchor plate is an anchor of plate-like form. A washer 
is a small flat, perforated disk that is used under nuts. A 
washer may also be used as a filler or packing to fill up 
space along a bolt, or as an anchor plate for a foundation 
bolt. 

The diameter of a foundation bolt determines the 


pro 


portions of its anchor plate. The effective area of the 
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FIG. 3. LUGGED CAST-IRON FOUNDATION-BOI \NCHOR 


PLATE, WITH TABLE OF DIMENSIONS 


plate must be such that the stress per square inch on the 
material will not exceed a safe value. The plate must also 
be sufficiently thick to resist the strain imposed by the 
bolt and to prevent buckling. And it must be sufficiently 
strong not to fail even if the bolt imposes an eccentric 
load upon it. 

The proportions of the anchor plates used in this 


country have been determined by experience. Those given 
in this article have been widely used and have given good 
service. 
MATERIALS FoR ANCHOR PLATES 
The materials used for anchor plates in the United 
Practically 


plates with lugs or recesses to restrain the nuts, 


States are commonly cast iron or steel plate. 
all of the 



































as shown in Figs. 3 and 6, are made of cast iron. An- 
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ACCORDING TO ENGLISH 
DIMENSIONS 


OF PROPORTIONS 
PRACTICE, WITH TABLE OF 


chor plates of the suggested in Fi 10 can be « heap 


Ly pe 
steel plate. 


ly made from 


The bearing power of brick foundations is much les 


than concrete ol good stone. Hence, anc hor plates large 


enough for brick, are unnecessarily large for concrete 
The bearing 
Fig. 3a 


four adations, ¢ 


areas for the cast, lugged plate showh 1 
table are safe for brick, masonry or concret 


ven when the effective bearing area has been 


decreased through the use of a casing of the usual diam: 


ter. But the dimensions of Fig. 4 and the table show 


tions of anchor plates which, although ample for 


prop 
concrete foundations, are none too strong for brick. 
Where a casing is used around a foundation bolt, as 


at B in Fig. 
vides effective bearing area, the 


1, only a portion of the anchor plate pro 
remainder of the surfac 
of the plate bearing against the air inside of the casin 

The strains on a plate due to an uneven application 
of the load may be very severe. If the bearing surface is 
quite rough, the anchor plate may be supported only at 
two or three points, which is the reason that it is desir 
able in certain cases to “grout” foundation anchors into 
place. 

The lugged cast-iron anchor plate shown A, Fig. z. 
and detailed in Fig. 3 is probably the best that can be 
used where the lower end of the bolt is not available fo: 


removing the nut. The lugs between which the nut, or 
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the head, of 


body of the plate and prevent the bolt or nut from turn- 
Safe dimensions for this type of plate are shown in 
bearing areas for 





ing. 
the table. These provide ample 
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f a foundation bolt will fit extends from the 
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square hole to accommodate a square-headed bolt and 
made of cast iron. 
Anchor plates that have recesses for nuts are used 


brick foundations that are pocketed; that is, where the founda- 
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FIG./ FOUNDATION BOLTS IN CASINGS 8 BUILT IM SOLID 
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FIG.IS PIECES OF (RCN ROD USED FOR ANCHORS 


FIGS. 1, 2, 5 TO 8, 10, 13 TO 18. 


casings of ordinary sizes are used. 

A type of anchor plate used with a cotter bolt is shown 
in Fig. 4, and its proportions are given in the table. This 
type is sf in England with ordinary square-head, or 
cotter, bolts. These plates are designed for hard stone 
inasonry or concrete and not soft brick. 


The anchor plate shown in Fig. 4 is provided with a 


in foundations where 


VARIOUS TYPES 





F16./8 FINISHED STEEL WASHER 
IN PLACE 


$; OF BOLT ANCHORS 


tion bolts are removable. The nuts are easily lost during 
the construction period, unless recesses are provided for 
them. Again, where an anchor plate has a nut recess 
in it, the nut can be placed in the recess and the founda- 
tion bolt, which should have a pointed end, can then 
be screwed into it from above without the possibility of 


the nut turning. 
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A nut-yoke anchor plate is shown in Fig. 5. In this a 

strap-iron yoke is attached to the plate, forming a nut 

recess which prevents the nut falling out. 

is dimensioned to 


The anchor plate shown in Fig. 3 
take a 2-in. bolt. Dimensions of anchor plates for bolts 
of other sizes vary proportionately. With anchors of 
this type for the smaller bolts, only two tap bolts are re- 
quired to hold on the yoke, instead of four, as shown 
in Fig. 3. 

A nut-recess anchor plate of cast iron is 
No means is provided to prevent the nut from 


shown in 
Fig. 6. 
slipping out of the cavity, hence the design of Figs. 5 and 
7 is preferable. 

A recessed anchor plate with a retaining cotter is 


The nut recess is closed 


shown in Fig. 7. on three sides, 
the fourth being left open to receive the nut. After it 
has been inserted, a pin or cotter placed in a drilled hole 
An annular is shown in 
This is to receive the lower 


recess 


prevents it falling out. 
the top of the anchor plate. 
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Diameter of Weight in 


Bolt d A B Cc 8) Pounds 
Me 2% 1% 16 5% Ye 
%y 3 1% th % : 
% 3% 2% t % 1% 
y% 3% 2% i % 1% 
1 4 2% 13 1% 2% 
1% 4% 2% 1, 1% 3 
1% 6 3 1 1% 5% 
1% 6% 3% 15% 1% 6 
1% 7% 3% 1% i % g! 
2 8% 11% 2% 2 17% 
2% 94 134 2% 2% 20 
2% 10% 51% 25% 2% 27% 
2% 11% 5% 2% 2% 26 
3 12% 6% 3% 3 16 
FIG. 9. CAST-IRON OGEE BUILDING WASHER, WITH 
TABLE OF DIMENSIONS 
For sizes not given in table, the dimensions given by the 
following equations may be used: Diameter of bolt d 
A = 4d + %& in. 3 2d + ¥& in. C d+ %in. D d 
end of a foundation-bolt casing. Such a recess can be 


provided in the upper face of any anchor plate by making 
the casting pattern accordingly. 


PLATES MapE OF Square Rop 


An anchor plate of square-rod foundation bolts, which 
are used in steel mills and in other plants where square 
bar steel is available, is shown in Fig. 8. This is merely 
a beveled casting having in it a square hole tapered at 
two sides. The bolt to be used with an anchor of this 
type has a slot machined for a cotter in its lower end, and 
no nut is required. Ordinary building washers as foun- 
dation anchors may be used as shown in Fig. 2, 8. These 
are satisfactory for light work where the bolts which carry 
them are to be built into the foundation. The dimen- 
sions and weights of the ordinary building washers made 
by the different manufacturers vary, but those shown in 
Fig. 9 are typical. 


Steel-plate anchor plates like that shown at C, Fig. 2, 
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Each 
merely a square piece of steel plate with a hole punched 
No projections are provided to 


can easily be made as shown in Fig. 10. unchor is 


or drilled through it. 
prevent the turning of the foundation bolt head or nut 
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IG. 1 DOUBLE ANCHOR PLATE, WITH TABLE OF 


DIMENSIONS 


The area of one of these punched steel washers may be 


selected from the table, Fig. 3 The thickness may be 
one-half of that of the cast plate shown. 
PLATES OF ROLLED STEEL 
The table in connection with Fig. 11 gives data on 


roll dl roportioned In ace ordan c 


anchor plates of steel! 
with the above principles. 
Double anchor plates are sometimes made of cast iron, 
Fig. 12. supplied by 
manufacturers for their special machine The 
late effects, is de 


as shown in These are sometim: 


link 


ing of the bolts, which the anchor 
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sirable for special machines in that it insures correct 
Furthermore, the double anchor plate provides 
ample bearing area. The table in connection with Fig. 
12 indicates proportions of some double anchor plates 
that have been used in machinery foundations. 
Foundation-bolt anchors made from steel angles can 
be utilized as suggested in Fig. 13. These have the ad- 
vantage that they can be drilled in the shop, where accu- 


spacing. 


rate measurements can be made. 

The foundation of a small centrifugal pump is shown 
in Fig. 13. In this, each of the three groups of two bolts 
is anchored in the foundation by a short piece of steel 
angle. Cast-iron anchor plates cannot be used here be- 
cause they would be so large as to interfere with each 
other. 

Frequently, anchors made of metal scrap can be effec- 
tively used, particularly when others are not available. 
Such an application made from rail crops is shown in 
Fig. 14. Some steel mills use these almost exclusively 
for anchors. 

Nuts 

It sometimes occurs that a foundation bolt is too long 

and must be cut off, in which case it may be easier to bend 


Eyre-Botts INSTEAD OF 


an eye in its lower end, as is shown in Fig. 15, than to 
make a square head. Where an eye is provided, a piece 
of pipe or iron bar can be inserted to serve as an anchor. 

Where a foundation bolt made of a rod with an eye or 
loop forged at its lower end is to be built in solid in a 
foundation, as at B and D, Fig. 15, it is unnecessary to 
weld the free end of the eye to the body of the rod, as the 
concrete packed around it will prevent it from opening 
under tension. If the bolt is to be used with a casing, as 
at A and C, the free end of the eye should be welded to 
the body of the rod to prevent its bending open. 

An anchor bar extending through the eyes of several 
bolts provides ample bearing area and, furthermore, as- 
sists in lining up the bolts when they are being placed 
prior to the pouring of the concrete. The method indi- 
cated in Fig. 16, however, has the disadvantage that it 
cannot be applied to pocketed foundations, whereas the 
method of Fig. 15 can be so applied by making obvious 
modifications. 

Washers are frequently used at the upper ends of foun- 
dation bolts to provide a smooth seat upon which the nut 
may turn. In Fig. 17 is shown a washer, and in Fig. 18, 
its application. 
bed-plate around each bolt hole is machined to provide a 
Where they are not 


On most machinery, the surface of the 


smooth bearing surface for the nuts. 
so machined, it always pays to provide washers, as indi- 
cated in Fig. 18. 
# 
Part-Numbering Systems 
By J. C. Howe. 

An ideal system is not an easy thing to originate, but 
in my opinion a system should be arranged upon the 
lines I quote here. 

1. Each part number should indicate the type of ma- 
chine to which the part belongs and also the unit of the 
machine as wel! as the part number itself. My reason is 
that modern manufacturing methods call for the as- 
sembly of parts in unit formation and the final assembly 
of these units into the whole machine. 

2. Avoid jumping of part numbers a considerable dis- 
tance at any subsequent redesign (such as quoted by Mr. 
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Horten in Vol. 42, page 78). There is a possibility that 
the blanks left may not be filled, and should the blank 
numbers that are left be not enough, even more trouble 
results. 

3. The numbers used should be kept as low as pos- 
sible to reduce the cost of stamping them on parts. 

{. Part drawings and patterns should all have th 
same number. In the event of any alteration in de 
sign I prefer to change the pattern number to the re 
vised number, recording this fact on pattern records, the 
new design becoming the standard for the time. This, 
of course, is only possible if the same pattern can be 
used. 

5. All drawings should be numbered in the top right- 
hand corner, as this spot is the least handled in the 
shops. 

In my system I use a letter to denote the type and a 
number for the unit and part. Referring to the part list, 
Fig. 1, we note 1A1 as the cylinder of the engine; the 
first number being the unit (the engine), the letter be- 
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AND 2. PART LISTS, ILLUSTRATING THE 
SCHEME OF NUMBERING 


FIGS. 1 


ing the type (15.9 hp. 4-cylinder car), the last number 
being the actual part number itself. Other units, such as 
the gear box and back axle, can be indicated as 2A, 3A, 
tA, ete. The actual part number starts from 1 and fol- 
lows the letter in each case. 

A case of redesign is shown in Fig. 2, and while a 
quite different number is given to the part, it is not re- 
moved by too great a jump. 

With large firms it is cheapest to draw up part-num- 
ber lists for each department, leaving out what does not 
concern that department. This expense is out of the 
question with smaller firms, and one list is generally 
drawn up for the use of all departments. Perhaps the 
list contains, for the assembler’s use, details that are pur- 
chased. This often confuses the machine shop. To 
avoid this the items not made in the department are 
sometimes ruled out on the print, but mistakes often 
make this ruling-out business a very serious trouble. It 
can be avoided by making a tracing of the ruling and 
using both tracings when printing. It is also possible to 
use this system when printing special part lists for the 
use of the purchase or costing departments, etc. The 
records they require can be added to the usual standard 


sheet. 
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in Manufacturing 


Printing Presses 


EDITORIAL CORRESPONDENC] 





SYNOPSIS—The article describes the tools used 
for making the side frames of ah igh-speed press. 
The same fixtures are employed for both the mill- 
ing and drilling operations, with the result that ac- 
curate and interchangeable parts are produced, 
When assembling the press it is placed over a pit 
which enables the assembler to work from any 


Mill- 


ing fixtures are provided with indexing mechan 


angle conveniently and with expediency. 


isms which enable the operations to be performed 
accurately and quickly. 





In the manufacturing of an automatic press by the 
National Automatic Press Co., Lehighton, Penn., many of 
the operations are such that special tools and fixtures have 
heen designed for them. 

The building where the press is made is of reinforced 
10x208 ft., with the steam-heat 
The shop is divided down 


concrete construction, 
ing apparatus in an extension. 
the center, the manufacturing being done on one side and 


the assembling of the presses, which are put through in 
lots of ten, on the other. 
inspected parts are kept and given out on order for the 


A stockroom is provided where 


assembling of the various machines. 


ASSEMBLING THE MACHINES 


One of the assembled machines being tested is shown 
in Fig. 1. This 
in two colors from the roll, and perforates and cuts to 
size the sheets at the rate of 4000 per hour. 


machine prints, numbers and rules 


The concrete pit under the machine shown is of im 
When the the 


are placed above these pits and the asse mbling work con 


portance. assembling machines, frames 


veniently carried through, the machinist being easilv able 


to get under the press as we ll as on all sides of it, thus 
enabling the press to be assembled in the most convenient 
manner, 


boxes is shown in 


A fixture for milling the horizontal 
ig. 2 The casting A is located on the sub-base B, being 


held with the bolts C. The fixture is located by tongues 


and held on the machine table in the usual manner. 














FIG. 1. A FINISHED MACHINE 








INDEX-MILLING FIXTURE 
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WAY 


FIG. 3. MILLING ROLLER GUIDE 


FIG. 4 


FRONT VIEW OF GUIDE-WAY MILLING FIXTURE 
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The sub-base, which rotates, is located. with four 1in- 
dexing notches. The correct indexing is provided with 
a paw! operated by the handle D. The four positions 
obtained I) the index bring the casting into the correct 
location for milling the surfaces at right-angles, as shown. 


MILLING RoLLER GUIDE Way 


When milling the guide way for the inking roller, the 
method shown in Fig. 3 is employed. The casting A is 
held on the fixture, which consists of two angle blocks B 
supporting the plate C. This plate is machined with 
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ing operation. The fixture base is located by tongues and 
held on the miller table in the usual manner. The 
teeth are cut on the eccentric casting with the form cut 
ter G, which is held on an arbor and driven from the 
machine, as shown. 

The grinding of main feed rolls may be observed in Fig 
7.. The rolls are made of cast iron, 4;%; in. in diameter 
and 21 in. in length. The arbor of the roll is held on 
centers and driven by a clamp dog in the usual manner. 

In Fig. 8 is shown the first milling operation on roll- 
feed side frames. The casting is located against a stop 
































FIG, 5. MILLING KNIFE FIG. 6. MILLING OUTER FIG. 7. GRINDING FEED 
BEAMS ECCENTRIC ROLL 
s| 
a guide slot ) for the eutter F, the slot being of the pin A and an adjustable screw B. It rests on the three a: 
same contour as the casting to be machined. fixed pins C, and the two spring pins D are forced against Ss 
A view of the front of the machine is shown in Fig. 4. it and held by the screws 2. The various surfaces are then i? 
The casting to be milled is located by the pin A and held machined with the end mill /, which is driven with the 
by the two straps B. angular head from the machine. 
The method of milling the face of knife beams is shown The fixture used for performing the second milling 
in Fig. 5. The casting is located by the two pins A, operation is shown in Fig. 9. It will be noticed that the th 
which fit into holes drilled in a previous operation. The — two fixtures have been made from similar castings. These et 
screws B are tightened against the casting, and have lower slots A and B. The former has a block C th 
ar 
is 
ax 
sp 
dr 
be 
the 
ree 











FIG. 8. SIDE FRAME 


FIRST MILLING OPERATION 


the clamps C’, on top of the ends. The machining opera- 
tion is performed with the end mill D, the table carrying 
the part along the end of the revolving cutter. 


MACHINING OvTER EcCENTRICS 
The operation of machining the teeth on an outer e 
centric may be observed in Fig. 6. The casting A is lo 
cated on a plug B, being held by the two clamps shown. 


Attached to the plug is a ratchet wheel C, positions on 
which are registered by the paw! D operated by the handle 
l’. A safety pawl F is also attached to the fixture, which 
prevents the ratchet wheel slipping during the machin- 











the 
FIG. 9. SIDE FRAMES—SECOND MILLING OPERATION you 

the 
fitted in the upper and inner surface, which has been fou 
nachined to a predetermined dimension. In the slot B int 
is fitted two height blocks D with slots machined on twi 
their upper surfaces. The casting F is located on the fins 
fixture against the machined block C, the tongue setting pop 
into the groove in the height blocks D. These blocks are up 
made so that they are foolproof. The slot is not central, I 





and the casting can therefore be placed in the fixture only am 
when the blocks are in the correct location. The machin- 
ing operation is performed with the end mill F, as shown. 

In Fig. 10 is shown the jig used for drilling the side 
frames. The casting is located against the pins A and on to 
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ree fixed pins and spring pins in a manner similar to 
e fixture described in Fig. 8. The jig plate B, it will 
: noticed, is the same as is used for the fixture of the 
cond milling operation. 


The jig is shown open in Fig. 11 and the method of 


cating the casting in the jig plate, which is similar to the 


econd milling operation, may be observed. The height 


locks A bring the casting and the jig base and plate 
, accurate alignment by means of the tongues and fitting 
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job, and one that must be followed by as careful and al- 
most as costly an inspection. However, if the parts are 
put in the proper tumbling barrel and run at the right 
speed and with the right tumbling medium, the cost 
of removing the burrs will be decreased nearly 99 per cent., 
the 
practically nothing. 


and inspection reduced to a formality that costs 


The same may be said of many other operations: Buf- 
fing on a wheel piece by piece is expensive, while tumb- 


——q 














FIG. 10. DRILLING SIDE FIG. 11 


FRAMES 
slots. This method of machining produces good results, 
as the parts are first milled and then drilled in the 
fixtures. Using the same locating surfaces also 
insures interchangeability in the finished parts. 


same 
GEAR-ASSEMBLING FIXTURI 


12 is shown the fixture used for assembling 


The sprock- 


In Fig. 
the main driving gears, shafts and sprockets. 
ets are to have them in 
the correct position in relation to the shaft. The gears 
and sprockets are placed on the shaft, and the sprocket 
is then placed with its center tooth on the horizontal 
axis in mesh with the locating block A. When the 
sprockets at both ends are in this position, holes are 
drilled through the sprocket boss B, the shaft afterward 
being reamed for a taper pin which holds the parts in 
The assembled unit is then 


eccentric and it is necessary 


the correct relative position. 
ready to be placed either in the press or in stock. 


Tumbling as a Means of Prepar- 
ing Work for Finishing 
SPECIAL CORRESPONDENC! 


Should you ask machinists if they are well-posted on 
the art of tumbling, one-half of them would think that 
you were talking about circus stunts and 48 per cent. of 
the others take it that you meant the rattler used in the 
foundry to clean small castings. The title, however, is 
intended to refer to tumbling barrels, which are used for 
two distinct purposes—polishing, and removing burrs and 
fins. It is a subject concerning which there is as little 
popular knowledge as any that a machinist is likely to run 
up against. 

In the manufacture of electrical instruments, for ex- 
ample, the parts and the screws with which they are put 
together must be free from burrs, both fast and hang- 
ing, because these may easily cut through the insulation 
and produce a short-circuit which it is almost impossible 


to locate. To remove them by hand is a slow and costly 


THE 
OPEN 





ASSEMBLING FIXTURE FOR 
GEARS 





FIG. 12 


JIG 


ling for the same purpose will produce results which, in 
many cases, are equally adaptable to the work in hand, 
and the cost is trifling in comparison. Parts which have 
been painted or japanned and which must be stripped to 
be repaired can be treated by this method with very great 
have been nickeled may be 

Other 
parts which require only a natural polish may be treated 
in the same way. 

Care must be taken, however, to choose a method of pol 


and those which 


tumbled instead of being buffed on a rag wheel. 


economy, 


ishing which will not also round off the corners by abra 
when it must 
be assured that the process does not also change the size 


sion, and is desired to remove burrs, it 


or contour of the parts, 


Tyres or TUMBLING BARRELS 


Commercial tumbling barrels are of two forms, round 
The round barrel is adapted to polishing, 
The barrel 


tip at any desired angle and to run at a number of differ 


and octagonal. 
and the octagonal, to abrading. is made to 
ent speeds. The speed and the angle should be such that 
the mass of material to be treated, together with the me- 
dium, will bé carried up about one-quarter of a revolu- 
tion, so that it will fall over, or tumble, insfead of being 
carried centrifugal force. If the 
change between speeds is sO great that one or the other 
that is, 
higher speed carries it 


slid or around by 


of these conditions exists if the slow speed lets 
the slide and the next 
around—then the angle can be changed until the proper 


ass 


tumbling action is obtained. 

The reasons why the octagonal barrel is better adapted 
to abrading processes are that its shape helps to carry 
the material up and its wooden sides furnish a better 
clinging surface than the metal of which the round bar- 
rels are made; the mass thus gets more of a fall and a 


sharper jar. However, a wooden barrel soon becomes 


leaky and lets out dust, if the work is run dry, or water, 
if it is run wet. It also wears out more quickly than 
a metal barrel, the action of which is gentler. 
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When abrading, the medium must be equal to, or slight- 
Ty more than, the material to be operated on. If the object 
is polishing, then the medium must be greatly in excess. 
If the parts are of such shape that they are likely to 
hecome tangled together, then the medium must be still 
more in excess, even though the tumbling must be kept 
up longer to produce the desired result. 


MEDIUMS FOR POLISHING AND FINISHING 


With the exception of steel balls, the best mediums 
are by-products which may be rescued from the refuse 
of almost any shop. The steel balls, for that matter, are 
those rejected from shops where balls are made. The 
following are the principal mediums: 

Ashes—Usually from soft coal, though hard-coal ashes 
can be used if available; clinkers must be sifted out. 

Emery Cloth—Old worn-out pieces thrown away as 
useless by the polishers, torn into small pieces, 

Leather Scraps—Old and greasy; also cut up in small 
bits. 

Leather Meal—The scrapings from belt factories, made 
in cleaning the leather, skiving off joints, ete. 

Steel Balls—Rejected as off-size or because of flaws. 

Sawdust—Either hard- or soft-wood. 

Emery—In the grain of various grades. 

Sand—Sharp sand such as is used for cores, rather 
than molding sand. 

These mediums are used in various mixtures, according 
to the object to be treated and the result to be obtained. 
Generally speaking, emery cloth and sand are the abra 
sives, with sawdust, and leather scraps and meal to carry 
them. Steel balls, with sawdust and leather, are gen- 
erally the polishing mediums. 


EXAMPLES OF WorK Done BY TUMBLING 


1. Burring small brass punchings having holes and 
projecting ears. 

Tumbling mixture: Two parts of emery, six parts of 
leather meal, two parts of leather scraps. 

Time per batch: About 114 hours. 

2. Burring long slender punchings having sharp pro- 
jecting ears. These pieces are assumed to average about 
4m. long by 4% in. square. They must not be bent nor 
the sharp points rounded off, but the burrs must be 
removed. 

Tumbling mixture: Five parts of sawdust, two parts 
of leather,meal, four parts of emery, and some used 
emery cloth. 

Time per batch: 14 hr. for about 5000 pieces. 

3. Burnishing before nickeling. 

Mixture or medium: Steel balls from ,% to Y% in. 
in diameter in soapy water, preferably made from Ivory 
soap. The bulk of the balls should be about twice that 
of the work. 

Time per batch: From one to five hours’ tumbling is 
required per batch, depending upon the condition of the 
work when ready for this process and the quality of the 
finish desired. This is an excellent process for preparing 
work in quantity for plating. 

t. Removing japan from small machine parts. 

Mixture: Sand and water. 

Time per batch: [From four to five hours’ tumbling, 
or even longer, is required to remove japan from ma- 
chine parts so that a new coat can be applied. It is neces- 
sary that the parts should be heavy. Those that are very 
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small and light do not fall into the sand with enough 
force to cut japan. Sand itself does not have any effect 
in merely falling on the work. 

5. Producing a matt finish for painting. 

Mixture: Equal parts of dry ashes and sand. 

Time per batch: From 1% to 2 hr. are required per 
batch to tumble either old or new parts which are to be 
painted or japanned and which require a matt finish 
to make the paint stick. 

After parts have been nickeled, they may be polished 
by tumbling with five times their bulk of leather meal 
and sawdust in equal proportions. This should also be 
done dry. It will not give the luster of the rag wheel, 
but it gives a finish which will look equally well after 
the article has stood in the storeroom or been used for 
a month. To the non-professional it is equally as satis- 
factory, unless his attention is called to it in comparison 
with the buffed article. As it only requires from 1 to 2 
hours’ tumbling and as the preparation is very simple, 
it will be seen that the economy is great. 

These illustrations are given simply as suggestions. 
Each different form and weight of part must be considered 
and some experimenting must be done but if the principles 
outlined above are followed, the experimenting will be 
greatly reduced over the hit-or-miss method in which such 
work is often done. There are undoubtedly many other 
abrasives and polishing powders that may be used in 
other cases. Tripoli, infusorial earths, chalk and all 
such mild abrasives or polishes will likely have an effect 
similar to the sawdust and leather suggested. The grade 
of emery and the coarseness of the sand used will have 
to be tried out. Garnet sand is more expensive, but 
it may do the work enough better to pay in some cases. 
In fact, if it is not desired to keep the tumbling medium 
low in cost by using refuse matter, there is an almost un 
limited range of materials from which to select, but with 
all these the principles outlined above apply equally 
well. 


A Pemand Has Arisen at the Bureau of Standards in Wash- 
ington for the standardization of physicians’ trial sets of spec- 
tacle lenses. This work has not as yet been undertaken fo: 
individuals, but at present the bureau is working on the 
fundamental standards of one of the largest spectacle man- 
ufacturers, and hopes to assist in establishing a uniform 
dioptric scale. This work requires that the measurements 
be made to about the limit of attainable accuracy and with 
the most approved methods used. 

* 

The Latest Business-Aid Service instituted by the Govern- 
ment is a wood-waste exchange. It enables lumbermen and 
manufacturers in the various wood-using industries to utilize 
each other’s waste to mutual advantage, aiming to effect a 
large saving in forest material,.as well as in money. The 
wood-waste exchange is .being conducted by the forest 
service of the Department of Agriculture. Twice a month the 
exchange sends out a circular headed, “Opportunities to Buy 
Waste” containing the names and addresses of factories hav- 
ing waste wood for sale, with exact information as to species, 
sizes, forms and quantities. Similarly, another’ circula: 
headed, “Opportunities to Sell Waste’, gives the specific re 
quirements of wood-using plants which desire to buy waste 
material. One of the first waste problems solved has been 
that of a furniture maker in Michigan, who wrote to the 
forest service asking how to dispose of sugar-maple blocks and 
sticks which were cut off in the process of furniture making and 
which he had to sell merely as fuel. Samples were obtained 
from him and the forest service then located a scrubbing- 
brush manufacturer who used small maple blocks for brush 
backs. The result was that the furniture maker was enabled 
to sell his waste at a much higher price than it had brought 
as firewood, while the brush maker was enabled to buy brush- 
back material in suitable sizes at a much lower figure than it 
had been costing him to buy maple lumber and cut it up. 
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Locomotive and Ship Building 
im Chile 


By 





SYNOPSIS—The locomotives and 
steamsh ips, as well as bridge and structural work, 
requires a large variety of machines. Th Is shop 
handles all these. spec talizing to some extent on lo- 
comolives and cars for the government railways. 
The fact that no machinery except for woodwork- 
ing comes from the United States may be worthy 
of careful consideration by machine builders at 


this 


building of 


time. 





The plant of the Sociedad de Maestranzas y Galvaniza- 
cion of Valparaiso, Chile, has rather an interesting his- 
The factory was erected on its present site by the 


tory. 


ALFRED 3S. 


[HOMPSON* 


the Rogers type and, afterward, 12 freight locomotives 
of the Baldwin typ 
The equipment necessitated the importing of consid 


erable heavy machinery adapted for locomotive building: 


when the Government failed to give the expected sup 


SO, 


nh Ove rhead burden. 


port, this equipment became quite 
All further orders for locomotives were placed either in 
Europe or the United States, until 1896, when the firm 
With 


this exception it was engaged in general work and bridge 


secured a contract for 10 locomotives of meter gage. 


building during the next 10 years. 
Referring to the illustrations, Fig. 1 shows the en- 
railway side, the track and 


1 


trance to the works from the 
the method of safeguarding pedestrians who must cross it. 

















IN 
FIG. 


FIG. 2. 


END. 


BUILDING AND RAILROAD 
LOCOMOTIVE FRONT 


FIG. 1. OFFICE 


former owners in the year 1886, with a view to manu- 
facturing all the rolling stock required for the state rail- 
ways. On the strength of promises of government sup 
port, the founders of this plant decided to devote their 
attention to constructing locomotives, and planned thei 
machinery and other equipment with this object in view. 
This support was not forthcoming, however, and it se- 
cured only a contract for six passenger locomotives of 


_ *Managing director, Sociedad de Maestranzas y Galvaniza- 
cion, Valparaiso, Chile. 








THE ERECTING SHOP. FIG STOCK RACK. FIG. 4. 
HERBERT TURRET LATHE 
Fig. 2 shows a locomotive built for the government in 


1906, under construction. This is an Americanized Eng 
lish type, with protecting cab and outside cylinders, al 
though the English type of smokebox and plate frames are 
retained. This 
of the shop, showing the arched roof and the open ends 
the climate in this section. The 


yiew gives sone idea of the construction 


} 


and side made possible 1) 
small office building shown in Fig. 1 may also be seen 
through the arched opening. It will be noted that this 


shop is well supplied with overhead traveling cranes. 
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A section of the storage racks is shown in Fig. 3, which 
gives an idea of the substantial way in which these are 
constructed of heavy angle-iron. ‘They support a con- 
siderable load in some sections. 

A closer view of the front end of the locomotive is 
given in Fig. 4, which shows the outside cylinders, the 
plate frame construction and the straight smokebox in 
front. It also shows the flared ends on the guides to ac- 
commodate the angularity of the main rod. 

In 1906, the firm was transformed into a limited cor- 
poration and secured government support to the extent of 
an order for 12 locomotives per year for a period of 10 
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FIG. 6. HIGH-SPEED PLANER. FIG. 7. OLDER TYPE 

DOUBLE RAM HYDRAULIC PRESS 
years. Some of these locomotives are shown in Figs. 2 
and 4. 

To carry this order out to the best advantage, con- 
siderable new machinery was imported. Examples of 
this is seen in Alfred Herbert’s turret lathe, Fig. 5, 
and the Loudon Brothers, Ltd., high-speed planer, Fig. 
6. In Fig. 7 is shown one of the older types of planers, 
which is, however, still doing ood work. 


THe Piatre-WorkiInG MACHINERY 
Some idea of the plate-working machinery, which is 
capable of handling very heavy work, is given in Figs. 8, 
‘and 10. The first shows a heavy combined punch and 
shear, on which a substantial jib crane is mounted on 
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the structural steel sub-base shown. A double-acting 
hydraulic press for forming boiler sheets and similar work 
is shown in Fig. 9. This is also served by a substantia! 
jib crane, the guiding roller for the crane arm being di- 
rectly behind the press. The auxiliary hydraulic cyl- 
inder for returning the rams to their original positions by 
means of the overhead sheave working through the wir 
ropes is also shown. 

A general view of the boiler shop is given in Fig. 10, 
showing still further the arched type of roof, the travel- 
ing cranes and the open ends on the building. This is 
again shown in Fig. 11, together with an eld English 


— _— 





PLANER. FIG. 8. HEAVY PUNCH AND SHEAR. FIG. 9. 


FIG. 10. THE BOILER SHOP 


lathe with a gap bed. This was built by Beacock & Tan- 
nett of Leeds, England. It has been blocked up several 
degrees, as can be seen, and has just been used for facing 
the large boiler head shown in front of the gap. For 
this purpose the lead-screw flange was disconnected to 
allow the extra swing. 

A general view of the machine shop is shown in Fig. 
12, in which the lathes made by Joshua Buckton, Leeds, 
England, are very prominent. This gives a further idea 
of the construction of the shop, showing the overhead l- 
beam work for supporting countershafts and at the right 
the latticed columns. In the foreground is rather an in- 
teresting grinding stand, which is made up of angle- 
iron, having been improvised when such a grinder was 
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ded in a hurry. The illustration also shows the side 
lls behind the columns, these being a temporary pro 
tion of corrugated iron hung in position during the 
ler months. 

\nother modern machine is shown in Fig. 13, this being 
large Pollock & MacNab radial. This equip- 


ent has enabled the firm to build 12 to 18 locomotives 


newer 
irly, in addition to other work. 
BUILDING AN 800-Ton STEAMER 


In the 1900, the 
eamer for the Lighthouse Department of 


an 800-ton 
the Chilean 


year firm constructed 
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FIG. 11. LARGE GAP BED LATHE. FIG. 12. GENERAL 
RADIAL. FIG, 14. ENGINE 

Government. This was a double-screw triple-expansion 
engine, as shown in Fig. 14, and was the first steamer 


of its size constructed in Chile. 

In addition to locomotives and ships, over 1000 freight 
cars of both wood and steel have been constructed during 
the last 

As will be noted, 
England, 


20 years. 
nearly all the machine tools are from 
no American machines excepting 
All the materials, such as beams, 
channels, ete., Bel- 
cium ; the forged-center spoke wheels come from Belgium 
England; all steel castings Belg and 
car wheels are from Belgium and all bars and 


there being 


those for woodworking. 


were imported from Germany and 


and are from rium 


Germany; 


plates from England ; bolts, nuts, screws and similar parts 


are manufactured locally. 
he workmen are nearly all Chileans, and are very 
capable and efficient. 
& 
Annual Vacation Period at the works of the Brown & 
Sharpe Manufacturing Co. will be observed this year, Aug. 7 


to 16. During this period the offices will be open as usual. 


‘ 
—) 
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Machinist Instruction in the 
Public School System 


By Ciras, ToLMAN* 


to the 
possibility of a good foundation for the machinist’s trade 
being laid in the 
the seventh or eighth 
h the 
fundamental and 


There is no longer a question in my mind as 


This should start with 
the 


public s hools. 


s¢ hool and 
If 


principles of 


grades of grammar 
the 


underlying 


throug four high school. 


the 
it should be one consistent development. 


continue years ol 
based on 
the trade, 


a 








VIEW OF MACHINE SHOP. FIG. 13. LARGE MODERN 
FOR LIGHTHOUSE STEAMER 

I have collected data and observed the progress made 
by boys instructed in keeping with these principles. The 


59 hr. 
things 
just 


taking from 38 to 
of the 
machinist, 
and 
all 


as 


first three 


instruct 


exercises, to periorm, 
which 
as addition, 
taught the 
These funda 


should 


in are 


allround 


the 
by 


boy 
the 
multiplication 


many 


done daily 


subtraction, divisio! in 


used in business. 


just 


early grades are 


mental exercises are essential, and be 


taught just as thoroughly, and they should be followed up 


with production work, allowing the boy to become effi- 
cient in the points already taught 

The arrangement of the room and the equipment 
is a most important factor. The selection of the machines 
and their arrangement should be with an eye to discipline, 
to the size of the class to be accommodated, and to the 
course of work to be carried out. This can best be done 
by one who has made a t jrough study of the work and 
who can guarantee the results. 

*Instructor, State Trade School, New Britain, Conn 
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The tool-till system has proved very satisfactory, each 
boy in the class having a small till containing a hammer, 
monkey wrench, centerpunch, calipers, 6-in. scale, tool 
holder and wrench, each numbered and kept in a certain 
place in the toolroom. With more than one class in a 
room at one period, each boy should take his turn in the 
toolroom for a short time, and a check system should be 
used. A cabinet should be provided containing one 
drawer for each boy to keep his small work in. This can 
he arranged in blocks, so that the block of drawers as- 
signed to a certain class may be locked as one unit and un- 
locked only at the time that class is in the room. With 
one class in the room at a time, no toolroom boy is re- 
quired. On entering the room each boy takes the till as- 
signed to him, and his work from his drawer and pro- 
ceeds to the machine, reversing this at the end of each 
period. 

I do not wish to be misunderstood in regard to my 
meaning of exercises. The first exercise, when completed, 
is a standard commercial article, as is all succeeding 
work. This should be designed to enter into some fu- 
ture machine or standard article of supplies on hand, 
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FIG. 1. SKETCH OF PART TO BE MADE 


made in quantities of at least one dozen, as this has a 
tendency to develop speed. All work should be made 
according to a sketch or blueprint containing necessary 
information and dimensions with limits. 

The quickest and most simple way to have the boy be- 
come acquainted with the touch and setting of the calipers 
is by the use of the ring gages, the instructor setting the 
caliper to the desired gage and then having the boy set 
it himself, transfer the touch from the gage to the work, 
and try the caliper on the same reading on the scale. 

Before the hoy becomes acquainted with the proper oil- 
ing and adjustment of the tailstock center in the center 
of his work, he will have burned off the points of the cen- 
ter a few times. Here the electric center grinder comes 
into constant use, and the boy learns to keep his lathe cen- 
ters true and smooth. 

The size of the work depends at first a great deal upon 
the hoy’s success and encouragement. If the work is less 
than 54 in. in diameter, he is liable to bend it. With 
taps and drills, he is also liable to break small ones be- 
fore he becomes accustomed to the use of such tools. 

The following time-card system has proved useful: 
The work is planned beforehand ; material to be machined 
(steel or castings ) collected: a working sketch prepared 
as in Fig. 1, the time card filled in with the name of 


article, the part number, the job order, the estimated time 
and the boy’s name, the boy filling it in daily, to give the 


date, operation, and number of hours. 

The estimated time is the time estimated that it would 
take a journeyman to do the work, and the boy’s efficiency 
is the time that it took him to do the work compared with 
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this. On the back of each working sketch are severa 
spaces, and when the work is completed these lines ar 
filled in as shown in Fig. 2. 

Each sketch is shellaced all over, except the spaces to 
be filled in, to keep it from soiling. This system of plan 
ning and management enables the instructor to devot 
his whole time at each period to the boys, and a complet: 
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FIG. 2. FRONT AND BACK OF TIME SLIP 


record of each boy and the time it took him to do his work 
is placed on file. 

If the city has both pre-vocational and vocational 
schools, the machine rooms of both should be under the 
supervision of one head instructor, so that the boy leaving 
the pre-vocational school continues his progress in the vo- 
cational. The drafting department, the pattern depart- 
ment, and the machine department should work together, 
the head instructor seeing that, after the machine or work 
is designed, the drafting department gets out the blue 
prints and the part lists, and the pattern department, the 
patterns. 

This is no longer theory but has actually been worked 
out successfully. Boys that complete the course are placed 
in good positions. At the present time the call for gradu- 
ates is greater than the supply. 
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Letters from Practical Men 











TA 


Shuck for Holding Thin Plates 
and Rings 

The chuck shown in the accompanying figures is a 

nodification of the Rivett head of the watch 

iakers’ lathe. Fig. 1 shows the front, Fig. 2 

ud Fig. 3 the jaws reversed to hold rings from the inside. 


universal 
the back, 


Very frequently, plates which are too thin to be held 
vithout buckling in the jaws of a scroll chuck have to be 
eld in the lathe. They might be clamped directly to a 
aceplate, or to a disk of hardwood upon its face. If to 
the former, then the tool is very apt to cut into and mar 
the faceplate as it cuts through the thin plate being 
worked upon. The second method is better. 

Having on hand a slotted faceplate that had outlived 
its usefulness for its special purpose, it was taken to form 
the body of the chuck. A heavy faceplate was fitted as 
2 and three slots were worked through this 

The 


front 


shown in Fig. 
back plate, corresponding to the slots in the front. 
jaws were then fitted to three of the slots in the 
plate, so they can be clamped in any position. 

The jaw is in effect a machinist’s clamp; a heavy screw 
goes down through the upper part of the jaw, with its 
head flush with the surface. Tapped into the lower part 
of the jaw is another heavy screw with knurled 
and four holes therein for a pin-wrench. There 
projection above the head, ending in a conical point which 
fits into a conical countersunk hole in the movable part 


head 


is a 


above it. 

The jaw is opened with a screwdriver until wide enough 
to grip the plate to be held: the screw is then turned to 
WOrk Is 


close the jaw firmly upon the work, and thi 


tightened by turning the milled-head screw by the fingers 


or a pin-wren h. 


It will be noticed that the plates being held are up 
away from the face of the chuck so that the tools in use 
do not cut into the face, and hook tools can be used to 
get at the back face of the work, if necessary. 

It would be a comparatively simple matter to fit to the 


live spindle a spring or a pump center whose point would 


ee 
project out far enough to enter, and thus center work 
being put into this chuck. If a spring center, it can 
| ff the chuck, 


be gotten rid of, if necessary, by taking off 
with work firmly held therein, pushing out the center 


from the back and then replacing the chuck. 
C. D. PARKHURST. 


New 


London, Conn. 


A Fire-BucKet Float 


Nearly everyone is looking for devices to carry out the 


“safety-first” idea. The accompanying illustration shows 


an ordinary fire bucket equipped with a simple and con 





venlent contrivance for showing the amount of water in 
FIRE BUCKET WITH SAFETY FLOAT 
the bucket. The device consists of a cork or metallic float 


with a stiff wire spindle attached to it, on the top of which 


is fastened a triangular piece of sheet tin or aluminum, 
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painted and lettered in colors that will contrast with the 
surroundings. 

This saves the watchman from climbing on work- 
benches, up posts or the sides of the walls to see if the 
water buckets are full as required by the Factory In- 
surance Associations. 

When the bucket is full, the sign is visible for a con- 
siderable distance, but when the water has evaporated so 
that the bucket is only partly filled, the float disappears 
below the rim. These floats would also be an aid to the 
insurance inspectors when they visit factories where they 
have been adopted. 

Ropert R. Cornet. 

Providence, R. 1. 


Automobile Frame-Drilling Jigs 


In the illustrations are shown the jigs used by the 
Blair Motor Truck Co., Newark, Ohio, in drilling 
automobile frames. The frames are first drilled with 
the jig shown in Fig. 1. This is made so that it 
spans over the frame at A. It is located and held in 
a similar manner as shown in Fig. 2. 

Two clamps, as shown at B in Fig. 1, hold the jig 
to the cross-member. The various holes are then drilled, 


tig 


a? 
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sired. After the holes have been drilled with the jig 
deseribed, it is removed and the bar A in Fig. 3 
located by dowels that fit into the machined holes. Thy 
bar is then fastened-down with the clamps, as shown. A 
the ends of the locating bar are turned gudgeons 0) 
which are placed the drilling jigs for the various holes 
Some of these are shown in position and others at / 
The fixture is then run under the drill press and th 
holes drilled through the jig bushings in the usua 
manner. 

It will be observed that the rear end of the frame 
held in the fixture in a similar manner to that deseribe: 
for the front end. This fixture and the method o! 
drilling the frames have given the best of satisfaction 
as the jigs are of a light construction and by all locatin, 
from one fixed point produce the various holes on th: 
frame interchangeable. 

A. TOWLeEr. 

New York, N. Y. 


cs 
Locating Cracks in Casting's 
It frequently happens that flywheels and pulleys de- 
velop, when in operation, a squeaking noise, usually 
caused by a bad-fitting key or a cracked arm or rim. A 
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FIG. 1. FIRST DRILLING OPERATION 


the tool being guided through the bushings in the jig. 
It will be observed that the frame is held by bolts fitting 
through the front-spring hanger C to the cross-beam of 
the fixture. The cross-beam is fastened to the disk D. 
This is fitted with four holes placed 90 deg. apart, and 


by using a pin in the 


vertical member FE, | | 
the frame can be a 
swung and fastened 
either horizontally or 
vertically. The frame 
can be adjusted to chal Sal 





any height by means i! 
of the screw /’, oper- 
ated with the handle 
shown. 

The fixture rests on 
double Casters, ena- 
bling it to he easily 
transferred either un- 
der the vertical drill- 
ing machine or to any 
part of the erecting 


department, as  de- FIG 


FIG. 2. METHOD OF LOCATING THE JIG 


9-ft. shaft pulley having eight arms caused considerable 
annoyance by making a peculiar noise at each revolution. 
Several careful examinations of this pulley were made, 
the key was refitted and the arms were subjected to the 
hammer test, but no flaw could be discovered. 
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3. SUBSEQUENT DRILL JIGS 
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Finally, the following method of locating the flaw was 
ied successfully: The arms and rim were washed with 

to remove all dirt that’ had adhered to the surface, 
ien the entire pulley was coated with a liquid composed 
chalk and water. The wheel was allowed to stand until 
ie following morning, when an inspection showed that 
ne of the arms where it joined the rim was broken clear 
round. The oil that had remained in the crack after the 
urface had been dried and whitened showed the line of 
he fracture distinctly. 


G. H. PLAINE. 


Hartford, Conn. 
cy 
An Interesting Grinder 


The machine illustrated was designed to grind the in- 
side of a motor, using the bearing housings of the latter as 
bearings for the grinder. 

Referring to the illustration, the base A of the machine 
supports a suitable driving motor secured on the pads B, 
The shaft C 
emery wheel into contact with the work. 

The wheel shaft D is off center in relation to the shaft 
C’, and the hole through the bushing F 
is off center in relation to its outside 
diameter. This is to provide means 
of adjustment for the emery 
which revolves at a very high speed. 
cut of wheel is 


moves the revolving member to bring the 


wheel, 
Adjustment for 
effected by means of a worm @ engag- 
ing worm threads cut around the bush- 


ing £, which is secured by a locking 


The shaft 
upon 


D by the universal shaft /. 
Kk telescopes into. the shaft ZL, 


—I 


, 7 
screw after adjustment. ne 
The drive is transmitted to the shaft Eulo ES 
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Safety Throttle for Air Tools 


The device shown has been found satisfactory in pre- 
drills 


floor, and occasion- 


the accidental starting of air and other 


These are too often left on 


venting 
the 


tools. 


ally they start from something jarring against the handle 


©ITO MWe 
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SAFETY DEVICE FOR AIR MOTOR 


The 


safety device consists of a thimble placed behind the regu 


or from being picked up hurriedly or carelessly, 


lar throttle sleeve, which carries a projection that fits into 
the notch in the edge of the throttle. The spring shown 
keeps this projection in the notch except when it is pulled 


back to allow the throttle to be operated in the usual way. 


= et 











which is secured the driving pulley WV. = 
the shaft C is secured 
into which 


The 


Rotation of 
by means of the worm .V, 


is secured the pulley O. worm 


engages the wormwheel P, which is 
also a bearing for the shaft M and 
the driving member for the shaft 


(", At the end of this shaft, two slots 


























are arranged so that the studs (/) may 

















be placed in the end of the shaft. es 
These studs are turned counter to the x ‘ yy 
direction of rotation. The shaft is Moers x 
locked in place by means of the spring “i vo 
plug R. mma SEN = onl | 
a — : MACHINE DESIGNED FOR INTERNAL GRINDING 
The shaft (, which is made in two 
sections, is separated to put on or take off emery wheels. It can be applied to any make of air tool which has the 
The collar S holds the bushing F in place. <A felt washer throttle controlled by a sleeve. 
serves to keep out the dust, and the nut U and the collar JosePH hk. Lona. 
V are keved to the shaft. Renovo, Penn. 
The motor to be ground is placed upon the carriage W, ea 
being centered by means ol dowels and held by clamps, as Neat Miller Attachment 
shown. The handle Y is attached to the screw Y, by 
which the work is moved forward or backward. The illustration shows a special attachment fitted on 
Telescoping dust guards are shown at Z.. The motion a miller made and used by the Davis Sewing Machine 
which is Co., Dayton, Ohio, in machining the coaster-brake cups 


of the machine is obtained from the pulley A’, 
secured to the driving motor. 
This machine has been running successfully for several 
years. 
THOMAS WILLIAMS. 
Rochester, N. Y. 


for the Dayton motorcycles manufactured by them. The 
to the head of the miller with 
the spindle, driven by 


attachment A is fastened 
screws, as shown. At the end of 
the core pulley B in the usual manner, is mounted a gear. 
This is in mesh with an intermediate gear that drives 








164 AMERICAN 


the cutter. This edge milling cutter is ;%; in. wide and 
makes 600 r.p.m. 

The brake cup C is loe.ted in a V-block of the fixture 
and held down by the strap and nut D. The fixture is 











MILLING COASTER BRAKE CUP 


located by tongues and held to the table in the usual 
manner, as shown. When the cup is in position, with 
the cutter revolving, the table is fed up and the slot is 
machined on the inside of the piece. One of the finish- 
machined brake cups may be seen in front of the fixture. 
A. TowLer. 
New York, N. Y. 
# 
An Experience in Hardening 
Ovaling Dies 


A number of dies were needed for ovaling steel ferrules, 
or brush bands, of 0.012-in. thick cold-rolled stock. The 
ferrules are first drawn to cups by a double-action press 
with common push-through dies, trimmed to the required 
length and bottom-punched out, when they are ready for 


ovaling, as shown in Fig. 1. 
The dies were made of tool steel IMoxlYox4 in, in 
size. The upper half had a stem held by a 14-in. fillister- 
« | 
head screw (see Fig. 2). The lower half was attached 
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to a gray-iron plate by 14-in. fillister-head screws. 
Alignment was maintained by 14 drill-rod pins. The 
holes A were for alignment when machining the die. 
It is necessary to make the forming space about yy longer 
than the finished ferrule, compressing it to suit, thereby 
taking care of the spring of the metal when the pressure 


is removed, 
The dies must align at the ends to avoid marring the 
ferrule, as nickeling will accentuate any blemish. 
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In hardening, a Y-in. pine shield was used, Fig. 
with asbestos paper for the die to rest upon. When tli 
proper heat was reached the half-die was dropped int 
the shield, the forming face B being clear of the woo 
by about 14 or ;%; in. It was kept in place by the cove: 
not shown. <A good-sized barrel of brine was used 
a bath, the die being moved about freely. 

Upon removal from the bath the exposed face wa 
found to have hardened about 14 in. deep or a littl 
more, but at the same time it had become concave | 
about 0.020 in., as shown by the dotted line of Fig. 2 
It was reheated, placed upon a plate having two piece 
of 0.035-in. thick cold-rolled steel for the ends to res 
upon, as shown in Fig. 4, and set in the opposite direction, 
making it slightly convex. Upon rehardening, it wa 
O.K. The other pieces, 12 dies in all were set conve 
in the same manner, before hardening. All came out i: 
good shape, only one piece having to be reheated an 
set with 0.042 in. end pieces to give it a greater cenvexity 

IRVINE KEMPT. 

So. Acton, Mass. 

Testing Compression ofa Spring 


While working in a small repair shop in Philadelphia 
some years ago, I had several springs to make. Each was 
to have the same number of coils and to give a pressur 
of 20 lb. when compressed from 6 in. to 4 in. in length. 
There were no particular instructions except that the) 
should not be more than 2 in. outside diameter. 
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A SIMPLE SPRING-TESTING MACHINE 


[ made a spring the right diameter, of approximate! 
*; in. music wire, and the next question was to measu! 
the compression. The plan shown in the illustratio 
shows my way out. I wonder if it can be improved upon 
for simplicity and practicability. The scales were bor 
rowed from the stockroom. 

If they balance before the spindle has descended 2 in., 
the spring is too strong and the rest is easy. 

W. H. Brown. 


London, Eng. 
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Discussion of Previous Question 





Using Single or Multiple 
Drilling Jigs 


Your editorial on page 705, Vol. 42, is no doubt correct 
n summing up the question of drilling holes at one or 
more holdings as being a matter of opinion. 

As with most controversial problems of this nature, I 
believe it is dangerous to lay down any hard and fast 
rule, since so much depends upon local conditions with 
regard to machinery, tool equipment and the nature or 
characteristics of the work to be dealt with. In other 
words, the design of any jig involves the solution of a 
number of problems, all of which may vary in complexity 
according to circumstances; and with drilling jigs as 
with other machinery fixtures, the components to be dealt 
with must be considered each on its own particular merits. 

It is obvious that in dealing with these problems it be- 
comes simply a matter of good judgment on the part of 
the designer as to the degree of importance attached to 
any difficulty encountered, and it is here that the element 
of opinion comes in. 

Any attempt, therefore, to lay down a cast-iron rule 
as to whether the one or the other type of jig is to be used 
would hamper the jig designer in the natural course of 
his work and lead to trouble. 

Considerations affecting a decision as to whether the 
work should be completed at one or more holdings are 
invariably as follows: (1) The form or condition of the 
work to be drilled—that is whether compact in form or 
otherwise and whether the locating points available would 
insure all holes being concentric with rough bosses and 
facings in the event of all being drilled at one holding. 
(2) Will the cost of jigs required for the series method 
render the same prohibitive? (3) Suitability of machine- 
tool plans. (4) Nature of small-tool equipment. (5) 
Weight of component with reference to convenience in 
handling. 

Of all the foregoing considerations No. 1 is undoubtedly 
the most important, since in many cases the imperfections 
of the rough outer form of the component renders the 
drilling of all holes at one setting impossible. 

Theoretically, any component part should finish up 
to drawing sizes in all respects, but since one or more lo- 
cations must be from rough faces and since rough castings 
or forgings vary to some extent, it is not always possible 
to complete all drilling operations at one setting if all 
holes are to finish concentric with a number of bosses and 
faces in various planes. 

Should the designer decide that variations in the form 
of the work do not render the singie holding impossible 
and that either method is available, it simply becomes a 
question as to which is most likely to satisfy the great 
consideration in jig design—rapidity of production. 

The question of changing various sizes of drills, and 
from drills to reamer, tap or spot facing tools, as the case 
may be, is one that is very important with the single- 
holding type of jig. Gang drilling machines, quick-releas- 
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ing chucks and such time-saving devices must obviously 
be part of the tool plant in order to insure the full ad 
vantage by that method. 
Occasionally, considerations coming under heading No. 
5 are of material importance. It is obvious that a heavy 
job will require a correspondingly heavy jig, and with 
single-holding jigs, the jig and work must be lifted or 
turned over, according to the number and disposition of 
the holes to be drilled (holes are often drilled from six 
sides in box jigs). In such cases a heavy component 
and jig render the work of the operator more or less heavy, 
and it is frequently more suitable to subdivide the work 
in favor of a series of jigs, in order to reduce the labor 
of the workman in handling the jig. Omission on the part 
of the designer to consider the convenience of the work- 
man in such cases is not uncommon and often militates 
very seriously against rapidity of production. 
W. ALLAN Frevp. 
London, N. E., Eng. 
R 


Making Sledge Hammers Safe 


Dear Sir:—The suggestion by Joseph K. Long, “Mak- 
ing Sledge Hammers Safe” on page 1051, Vol. 42, presents 
a scheme which appears well, but which does not always 
seem to work out so well in practice. 

ry a ° . . 

lhe plan was tried out on one railroad-construction 
job that came under my notice in Southern Georgia. 
The wedges were made and driven much as described, 





HAMMERS SAFE 


MAKING SLEDGE 
but a ;*;-in. bolt was used as a fastener at first and was 
filed off close to the nut after tightening. On 
of trouble which the nut gave in working loose, as well 
as catching on everything, the rivet was substituted. 

The number of handles broken in service after adopt- 
ing this fastening was more than double the breakage 
Several 


account 


before any drilling was permitted in the handles. 
changes were tried. The hole was bored to one side of 
the handle, then it was bored oversize so the rivet would 
pass through the wood without crowding the fibers, but 
still the handles broke. When they did not break across 
they split longitudinally the and 
become dangerous on that account. 

Attempts at forming slight lips, or ears, on the corners 
to be bent over the slight bulge in the 
The final solution of the trouble 
weakening’ the handle, though at 


with grain 


would 


of the wedges, 
handle, did no good. 
was obtained without 
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slightly greater cost. The length of the wedges was 
extended a little beyond the point indicated in Mr. Long’s 
drawing, and two 14-in. holes were drilled in the outer 
corners of the wedges. Through these holes a hard-brass 
wire was threaded and then wrapped, under tension, 
around the handle in a close coil extending to the hammer 
head. Here the wraps of the wire were sweated together 
at A. 

After this there were few cases of broken handles or 
hammers with loose heads, and after the wedges were 
properly lengthened to lap over onto the section where 
the wood is reduced to give the upper hand-grip, there 
were no cases of loose wedges. This scheme has been 
passed on to several blacksmiths and has met with their 
approval. The use of a brass wire renders the sweating 
operation a simple one, 

Cuartes C. LynpDeE. 
Pittsburgh, Penn. 
Land Sharks and Industrial 
Towns 


Your editorial on page 661, Vol. 42, gives an account of 
some of the more open methods of this voracious land fish. 
A continued study of its habits leads to the conclusion that 
its operations are not confined to less developed regions, 
but it is realized to be a universal scourge. The cal- 
culating profit-taking shark is not really less dangerous 
than the boosting rapacious variety having uncontrolled 
greed. 

The company I am associated with is a prosperous, 
well-managed concern, and in the immediate vicinity is 
a lot of old dilapidated small slum property paying very 
little to the rates of the town. The company requires 
room for extension, and in anticipation of this, sales of 
these houses have been made at speculative figures. It 
would not be possible at all to buy the freehold houses 
and land in the company’s name, and so they are care- 
fully bought up as opportunity occurs. In spite of the 
vreatest foresight and pains, the average cost per acre 
works out at about $150,000. The value of the buildings 
may be gaged by the fact that the housebreakers gave 
$125 each for them. The remainder of the value lay in 
the land alone. This value was not due in any appreci- 
able degree to the proprietors of the small property, but is 
due largely to the enterprise of manufacturers round 
about, including ourselves. 

The money for its purchase was subscribed by the pub- 
lie and costs the company $10,500 per acre per annum. 
Now we have erected new buildings, installed machinery 
and engaged more work people, but are penalized for 
doing so by the township, by means of heavy rates upon 
the buildings and machinery. 

Owing to the nature of the business, it was not pos- 
sible for us to move, and it is easy to see that there will 
come a time when this company will have locomotor 
ataxia. Unnaturally restrained growth leads to the pro- 
duction of monstrosities, and who can say what the ulti- 
mate effects of such a state of affairs lead to? 

Some months ago in a former editorial it was asked 
why the improvements made by a workman in productive 
devices like jigs and tools did not give any permanent 

enefit either to the workman or employer. It seems 
to me that it finds its way sooner or later into the pock 
and sharks. The employer is blamed by the em- 


ets of 
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ployee for much that he is powerless to avoid, and th 
employer who cannot see very far blames foreign com 
petition. 
JOHN G. GRANT. 
Surrey, Eng. 
® 


Wasted Intervals 

Mr. Van Deventer’s article on page 981, Vol. 42, i 
not an exaggeration, and I doubt if any one can disput 
one of his “intervals.” He admits that he feels as 
he had forgotten something, “probably an interval.” | 
do not think it is “an interval,” but many intervals that 
he has forgotten. I also think some of his intervals 
should be spelled with capital letters because of thei: 
length. For instance, the interval between trying th: 
face with a straight-edge and reaching to get the hook. 
The machinist throws away his old chew and takes a 
new one. This interval comes under the capital-lette: 
kind. A man seldom throws away a chew and takes a 
new one without washing out his mouth and getting a 
drink. This is where the interval lengthens. 

This particular man works at one end of the room, the 
faucet or drinking fountain is at the other—a common 
arrangement in many shops. The distance varies from 
50 to 300 ft. Here is the big interval intersected with 
smaller intervais. He throws away the old chew, starts 
for the drink, gets about half way down the room from 
his machine and sees a fellow workman doing a job a 
little out of the ordinary. He stops to look at it. “Hello, 
Bill, what are you doing?” Then a double interval while 
Bill explains all the whys and wherefores. Then the first 
man starts again for his drink. He reaches the fountain 
without any more stops—perhaps. There another work- 
man is just drinking. He stops and looks up with, 
“Hello, how are they coming? Did you see X Y Z’s ad 
for machinists in yesterday’s Star?” The rest of the con- 
versation is familiar to all of us. Anyway, it generally 
takes three or four minutes before he starts back to his 
machine. Upon getting there he thinks of his fresh 
chew, so starts to take it, whereupon his next-door neigh- 
bor, seeing the plug, steps over to borrow the next chew— 
another double interval. Finally our machinist is ready 
to work again after a lapse of perhaps 10 min. 

But alas! the interval is not yet over. A fellow comes 
up with a blueprint that has some figures left out. Our 
machinist made the last lot, and the boss has sent this 
fellow to him to see what he did last time. Of course 
there has to be a couple of minutes of social gossip before 
the questioner leaves. 

Now at last our machinist reaches over, gets the hook 
and puts the rope sling around the cylinder. What’s 
this? Another interval is coming! “Say, let me take 
your depth gage, will you? This is the blamedest shop | 
ever saw ; they haven’t one in the crib.” A little explana- 
tion on how to use it and the borrower is off and our 
machinist again turns to his work. 

Let us hope he is allowed to finish without any more 
intervals. 

This case may seem exaggerated upon first reading, 
but I assure you it is an everyday occurrence in many of 
our shops. The tobacco chewing that started this article 
probably cannot be stopped, so I will pass that up and ex- 
plain what made the other intervals possible. Stopping 
to talk was made possible by the distance to the place for 
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rink. The interval at the drinking place was made 


sible by large castings or boxes that shielded the men 
n the eye of the The interval caused by the 
mplete blueprint was made possible by incompetent 
The borrowing-of-the- 


boss. 


king in the drawing room. 

th-gage interval is an argument that all shops should 

e a full set or two of machinist’s tools in their cribs 

men may on checks. I with Mr. Van 

enter that if one will make himself a pair of spec- 

les and use them many intervals could be eliminated. 
J. C. STUART. 


get agree 


Hartford, Conn. 


Standardization of Grinding 
Wheels 


The letter of W. H. Conrad on page 610, Vol. 42, 
touches a point of such supreme importance to the user 
and the maker of grinding wheels, that I venture to 
fer some suggestions with regard to it. 

Though it is quite true that the failure of grinding 
wheels 8, more often than not, due to an injudicious 
selection either of grit and grade or of both combined, 
im- 


vet there are two other considerations of 
I refer to the choice of abrasive material and 


as great 
portance. 
the bonding agent used in the manufacture of the wheel. 
The latter is, perhaps, the more important of the two. 

The list of comparative hardness given is approximate- 
ly the same as may be found in the possession of most 
grinding-wheel manufacturers, but from the point of 
view of standardization it is not so helpful as might be 
imagined, seeing that two wheels of equal hardness and 
the same grit, supplied by different makers, will show 
very different results when put to work. One can 
further than this and say that this will be the case even 
when the abrasive material employed is the same. 

The reason for this is that no two manufacturers use 
the same formula in the make-up of their bonds, and 
this results in the one wheel breaking down more rapidly 
than the other. In operation this makes all the difference 
between a fast-cutting wheel and a slow one and may 
result in such a diversity as to make one wheel well- 
adapted for a given class of work and the other useless, 


cr 
go 


according to the material or work required to be ground. 

We in the grinding-wheel know that the 
most difficult point we have to tackle is that of grading— 
and not only that, but of testing for grade. And while 
fully admitting the ingenuity of the device described by 
Mr. Conrad, I venture to state that if he had closely 
watched the results of two makers’ wheels which, tested 
by it, showed the same hardness, he would have found 
sufficient difference to give him food for thought. 

For instance, taking two of the comparisons in his 
list—that of the Norton Co. and that of the Carborundum 
Co.—and using the N grade for an example, we find these 
They are, as a matter of fact, equal 
under test; but in find at least two 
grades’ difference. This disparity is parti ularly notice- 
able when one is dealing with the medium, soft and very 


business 


shown as equal. 


hardness use we 


soft wheels for precision grinding and is not of moment 
when the hard wheels for rough work are being selected. 

Most makers supply wheels made up with different 
bonding agents, a representative list showing the follow- 
Vitrified, puddled and pressed ; silicate; vulcanite ; 


ing: 
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shellac. The very fact of the production of this variety 
by one maker proves them to be necessary, yet we nay 
that each tested and lettered under the 
same grading standard. The variation would not exist 
if the (shall I say) scleroscopic test were the deciding 
factor. As a matter of fact, in operation a silicate wheel 
always shows very much softer than a vitrified or even 


take It bond is 


a vuleanite wheel of the same grit and grade, and in a 
lesser degree the same experience will follow if a puddled 
wheel be tested against one that has been pressed, 

The point, therefore, for all users of grinding wheels 


to be sure of is to make a proper selection of grit, grade 


and bond of wheel for any given operation, wherever 
possible, and when the most suitable is ascertained, to 
see to it that the choice is adhered to, at least until 
something better comes along. Remember that rule-of- 


thumb calculations or tests, either as to grinding wheels 


or any other shop tools, are to be avoided, especially 
when it is so easy to keep a record of actual results and 
tX keep a stoc k properly tabulated. 


manufacturers coming 


In regard to grinding-wheel 
standardization of 
little would 


such an arrangement had been made, 


to an understanding in relation to 


foregoing shows how profit 
, 
i 


grading, the 
result. For even } 
the lettering would not give the comparison required, 
And even if it did, the introduction of a new bond or 
bonds would upset the laboriously worked-out plan. 

Then, too, the introduction of a new abrasive by one 
or more makers would again disturb the happy state of 
standardization previously arrived at, and make it neces- 
sary to start all over again. 

Doue.ias W. Fisher. 

London, Eng. 
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The “‘No-Visitors-Allowed’’ 
Shop 


Let your correspondent whose letter vou print or page 
702, Vol. 42, try the shoe on the other foot. Suppose he, as 
Mr. Wagonbuilder, had, in visiting, 
stumbled across an infringement of Mr. Wagonbuilder’s 
patents. Would he thankful that the 
opportunity had placed in his hands a means of adding 
But how can anyone 


a representative of 


not have been 


to his standing with his employer? 
expect a rival to open his shop if there is no reciprocity ? 
Mr. Wagonbuilder, if he were a just man, would welcome 


the knowledge that he was infringing a patent and gladly 


pay the damages. ‘To keep one’s shop closed merely to 
keep dark a shady action is perhaps the obvious course 
for such people. But experience has proved that tricks 
in business are eventually found out, to the disadvantage 


of their doer. 
Certainly it is hard to have to abandon the use of tools 


le prior to the granting of a but here again 


le ] patent, 


nothing but good can result from the setting aside of 
such a patent by a legal fight. Everyone, if he can 
afford it, ought to—if he has the pluck of a business man 
he will—fight for the right to use an “anticipation.” 


opposition, partic ularly 
Let mi 


there is nothing like 


cruel, to incite one to brave deeds. 


Besides, 
if it be 
an instance: 

While engaged with a certain firm, a workman who has 


cite 


now risen to be works superintendent of a rival concern, 


made a suggestion which, put into service, resulted in a 


valuable improvement. Upon his accession to works 
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superintendent he applied the improvement to his new 
firm’s product. A representative of his old firm, in pass- 
ing through his shop, discovered the first batch of the 
new tools in progress and pointed out the fact that that 
infringed the patent of the old firm. Evidently the old 
firm had obtained the patent after their old employee, the 
original inventor, had left them. : 

tealizing that there was no possibility of proving the 
idea his, the superintendent, rather heartbrokenly, it is 
true, decided to forfeit the whole of the patented tools 
in preference to paying the exorbitant royalty demanded. 

At first thought he naturally had a strong inclination 
to close the shop against visitors—and as a matter of fact 
no one was admitted until it was realized that the discovery 
had really benefited the firm. The keen thought induced 
by a desire to “get back” at the old firm led to an improve- 
ment far exceeding in merit the original. The new scheme, 
covered by patents, has made its machine, in that one 
respect at least, superior to anything on the market, and 
the firm is now benefiting by the higher profits resulting 
from a more intense demand. 

These additional profits can, without the slightest doubt, 
be placed to the credit of the “open-door” policy. 

O. P. ENSLEY. 
Manchester, Eng. 


Welding Flux Wanted 


The communication of Mr. Blakeman on page 744, Vol. 
12, reminds me that high-speed steel cutting edges are 
being successfully welded here to mild-steel shanks by the 
resistance system of electric welding. The British Insu- 
lated & Helsby Cables, Ltd., of Prescot, Lancashire, Eng- 
land, are regularly doing this work and furnishing ma- 


chines for the purpose. 

The shanks and cutting edges are specially prepared, 
either by forging or milling, and placed between the 
electrodes of the machine, the cutting edge of course be- 
ing in position on the shank. The process of welding 
occupies but a portion of a second, against a far longer 
time when welding is by the smith method. There is, 
too, less waste and the grinding time is shortened. 

Francis W. SHAw. 

Manchester, Eng. 

& 


Manufacture of Stay-Bolt Taps 

I read with interest E. A. Dixie’s article on the manu- 
facture of stay-bolt taps in Vol. 42, page 376. Our rail- 
road shop is the largest in India, and I should say 
that the amount of stay taps issued from the stockroom 
will be about 50 a month. In the article mentioned it is 
stated that carbon steel is used with good results, get- 
ting an average of 900 holes a tap. I went into the ques- 
tion of a suitable steel for stay-bolt taps about three years 
ago and experimented with carbon steel and high-speed 
steel. I found that high-speed steel gave the best results 
with four grooves. We can run the pneumatic drill for 
1 in. diameter, 12 threads, and get a perfect thread. We 
tap 3000 to 4000 holes without grinding, and less than 
1 in 1000 holes turn out bad. 

Now, as regards the manufacture of these taps in India, 
first they are rough-turned and then threaded. The 
price paid for centering, turning and screwing is 24 cents 
each. For this a native makes the outside and inside 
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thread to micrometers, for milling four grooves and squa: 
ing at the end for 5 cents each. The taps are machin 
relieved on a Spencer’s lathe of Oldham and are th 
ready for hardening. The method of hardening is | 
Brayshaw’s oil furnace heated to 1100° C. and cook 
off in whale oil until very dark red; then they are p 
between the centers of a lathe while hot and straighten: 
and allowed to cool upon the floor. Afterward they a 
ground to a very keen cutting edge and delivered to t 
boiler-shop stockroom. 

WILL1AM DiGG.es. 

Jamalpur E. I. Railway, India. 
% 


Problem of Hiring Men 


The article on page 989, Vol. 42, is interesting, } 
there are some points to be considered from the workman)’ 
side. There is often too much red tape, and the man w! 
does the hiring is too frequently a clerk, or at least o: 
who has no knowledge of the shop and who likes to gi 
catch questions that only a particularly bright man ca 
answer offhand. 

In too many cases the applicant is made to feel li! 
an inferior being—sometimes because of his clothes ai 
sometimes on the absolutely false assumption that 1 
good man need ever be out of a job. Here is a littl 
experience of my own: 

Answering an advertisement for a first-class draftsman, 
I was requested to call at a New York Office at 11 a.m. 
There I found a roomful of men waiting to be interviewed. 
It was a case of standing room only, and it was 214 hours 
before it came my turn to go in the private office and 
sit down. 

Then came the usual questions, the two main ones being, 
“Where have you worked?” and “What salary did you 
get?” The former is perfectly proper. Can we say as 
much for the latter? Is it not my value to the concern 
that is in question, not how much my former employer 
thought I was worth? 

Men who do the hiring are usually salaried employees 
who do not lose pay if they are off a half-day. This may 
be the reason they do not hestitate to ask fifty men to 
meet them at the same time, knowing it means a long 
wait for some. A little more consideration, both for the 
men’s pocket-books and for their physical comfort, wil! 
help to make for a better feeling between the “hirer” and 
the “hired.” 

GEORGE ANDREWS. 

Arlington, N. J. 

5 


Making Shell-Forging Presses 


The concluding statements of the article on “Making 
Shell Forging Presses,” page 869, Vol. 42, can hardly be 
allowed to stand. Jobs similar to this are accomplished 
every day in repair jobbing shops—perhaps not of the sam: 
magnitude or for the same purpose, but the spirit is tl 
same. Men will work like horses when necessary, if the) 
have proper direction. The conclusion that war is tli 
greatest incentive to accomplishment is erroneous. Un- 
fortunately, war is the only condition in which the means 
are well-nigh inexhaustible. With the same means just as 
great work can be done for useful purposes. 

C. D. MICHENER. 

Cceur d’Alene, Idaho. 








ga 
th 
m¢ 
sm 
els 
bu 
ser 
she 


To 
pol 
ods 
bui 
du: 
tha 
gal 
of 


age 


the 
Bui 


nee 
cle 
the 
ling 
tal 
wl 


an 
eX] 














mm 





National Association of 
Machinery Builders 


How does it happen in this day of organization that 


machinery builders lack a national association? Many 
other industries have organizations nationwide in their 
scope, but nothing ties together the 20,000 or so machine 
shops. 

To be sure there are two organizations, whose member- 
ship overlaps to a certain extent, which reach the machin- 
ery-building industry. These are the National Machine 
Tool Builders’ Association and the National Metal Trades 
Association. Each has but a small membership, drawn 
from a much restricted field. Probably not one fiftieth 
of the machine shops in this country are included in 
their un-overlapping membership. 

In attempting to answer the question of the first sen- 
tence, it may be pointed out that most American machine 
There are only some 1200 or 1500, each 
employing 250 men or more. The great bulk of the 
shops have less than-20 men each. The ability of these 
small shops to pay their proportionate expense of run- 
ning a large national organization is doubtful. 

This same problem has been faced in some other or- 
ganizations, and in at least one it has been solved by 
the willingness of the large, strong companies to pay 
more than their proportional share and thus carry the 
small shops at nominal yearly dues. If this has worked 
elsewhere it surely might be tried in the machinery- 
building field, although it is doubtful if anyone would 
seriously argue that a member of such an association 
should not stand his proportional part of the expense. 

The good that this association might do is tremendous. 
To indicate the possibilities, but two items need be 
pointed out. These are apprenticeship and uniform meth- 
ods of cost finding. A national association of machinery 
builders could do more to straighten out our present in- 
dustrial education tangle, in so far as it affects its field, 
than any other force in this country. Again, such an or- 
ganization could do more to bring about the establishment 
of a uniform system of shop costing than any other 


shops are small. 


agency that can be thought of. 

It is clearly not too fanciful to begin to think about 
the possibility of a National Association of Machinery 
Builders. 

- 


Models in Experimental Work 

A paper of considerable interest to experimenting engi- 
neers was read at the June meeting of the American So- 
ciety of Mechanical Engineers by Dr. Buckingham, of 
the United States Bureau of Standards. This paper out- 
lines mathematically proper ways of handling experimen- 
tal work so that the information sought may be obtained 
with the least waste of time and money. 

The use of small-sized models of projected structures 
and machines will often save a great deal of time and 
expense and reduce the chances of failure in final de- 


AMERICAN MACHINIST 


UQSUQULLACQAOUOUEROOAOLUU EO LEEAAA AAA ULLLUU LANL 


Editorials 


169 


OULICQULLOUOOAAASGADYOQUOULLLAAOSOGALLUUULGAUUAL UU LERAAUUAUOMAMND ES GHMAA 








HULUSGNORURSNNA J U0C0 A N0YLLLLE0N0NNTNATONAAETAUONEEEUUNEELUNNNNNNNNANCNNANNN NATTA TNA ALN LATS NUNN NNNNTneNT Nee eee 


sign. In some cases, such as the design of ship hulls, 
this method is commonly used with accuracy. On the 
other hand, it is well known that in many cases, the 


beam in flexure being one, experiments on small-sized 
models lead to erroneous assumptions. 

One of the reasons that model experiments are in some 
cases unsatisfactory lies in the difficulty of keeping con- 
ditions similar. All conditions interpreted by an equa- 
tion which is to be applied to objects of different scale 
must follow the law of “dimensional homogeneity.” By 
this is meant that if the numerical value of any term in 
the equation depends on the size chosen for one of the 
fundamental units, all of the other terms must depend 
on it in the same way; so that if the size of this unit is 
changed, the terms will all be changed in the same ratio 
and the equation will remain valid, which it would not 
otherwise do. Hence, if the equation is to be complete 
and correct, the results which it defines must not change 
when we arbitrarily change from pounds to kilograms 
or from inches to miles. 

Conditions that are apparently identical are not always 
similar when tested by the law of dimensional reason- 
For example, in making a series of tests on rough 
2-in. pipe 


ing. 
pipe, if conclusions were to be drawn for a_ 
from results of experiments on a 14-in. pipe, and the 12- 
in. pipe had a surface of a given degree of roughness, that 
of the 14-in. pipe to correspond would have to be much 
smoother—in this case probably so much so that it could 
hardly be called rough at all. 

Dr. Buckingham’s paper, the full title of 
“Model Experiments and the Forms of Empirical Equa- 
contains algebraic derivations of formulas which 


which is 


tions,” 
will interest those who care to go into the subject in detail. 
One of the features of his treatment is the elimination 
of variables by means of dimensionless ratios. This will 
usually be found to put the law governing the experi- 
ment in question in the form of a simple series of ratios 
with but one unknown coefficient, which is to be deter- 
mined by experiments. Incidentally, this is also the best 
form for the derivation of an empirical equation. 

Several concrete illustrations are given in the paper, 
the first being the application of this method to the flow 
of liquid under pressure through straight, smooth pipes. 
It is shown that, although there are five separate kinds 
of quantities involved, the relation may be finally resolved 
into a simple form containing one unknown coeflicient and 
two dimensionless ratios. 

This method of reasoning may be applied to problems 
involving completely immersed bodies, such as aéroplanes, 
dirigible balloons or submarines. Before constructing an 
equation defining the action of any of these objects it is 
of course necessary to know what may be expected by 
varying the conditions, such as wind resistance, relative 
speed, size and shape of the body, and the mechanical 
properties of the fluid such as its density and viscosity. 

So many variations are possible in the case of the shape 
of the body of a submarine, that the problem must be sim- 
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plified by restricting it to a series of geometrically sim- 
ilar shapes in which any one may be regarded as an in- 
creased or diminished model of the other. In the case of 
bodies traveling through the air, it is shown that the 
speed of a small model, to be dynamically similar to that 
of the full-sized object, must be so great as to be imprac- 
ticable. However, this is remedied by a change of the 
medium from air to water, which has a far different dy- 
namic viscosity. With this relation known, results ob- 
tained in one medium may be interpreted in another. 

The flight of projectiles is a subject which lies within 
this field of study. In this case, the compressibility of 
the medium enters the problem, the energy lost by a high- 
speed projectile being principally drained away in the 
head and base waves. The thrust of a screw propeller 
is studied in detail in the original paper, and algebraic 
formulas covering various cases of submersion are de- 
rived, 

To avoid leaving the impression that the principle 
of dimensional homogeneity is confined to the field of 
mechanics, the author takes as a final example, a case 
of heat transmission and shows that problems of this kind 
are equally susceptible of treatment in this manner. 

The methods outlined are not theoretical in the ordi- 
nary sense. They are purely algebraic and simply state 
that if certain quantities and no others are connected by 
physical relations, the equation that describes them must 
be reducible to a certain form. The only chance for mis- 
take is in overlooking an essential factor. 
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Stimulus of Interesting 


Surroundings 

Recent discoveries in psychological research have 
shown interesting effects of pleasure and pain, happiness 
and discontent, on the output of factory workers. Pleas- 
ant surroundings, pleasing sights and odors all produced 
a marked increase in the vitality of the subject, while 
reversing these conditions had an equally marked effect 
in the opposite direction. 

Many factories of various kinds have found it advan- 
tageous to provide some features of special interest tak- 
ing care of course that these please and stimulate without 
diverting the attention of the workers. In many cigar 
factories of the far South, as at Key West and Cuba, the 
workers themselves employ “readers” who read aloud 
while the cigar makers work. In other shops, singers are 
engaged for a similar purpose, or some form of music is 
used to induce pleasant thoughts. 

The investigations showed that pleasing surroundings 
had a very good effect, and that flowers, both from their 
odor and beauty, added to the effectiveness of most men 
as well as women. 

There is also another phase of the question—that of 
securing interest in the work, and this can be done in 
most cases, even where it might be difficult to introduce 
music or flowers, as in a boiler shop or sawmill. A lot of 
interest can be aroused and maintained by keeping men 
informed what they are working on and where it is go- 
ing, when this can be done. And it can be done in many 
more cases than we think—a lot of the secrecy of busi- 
ness is utter nonsense and has no place in twentieth- 


entury methods. Even a boy on a nut tapper will be 
iterested to know that he is working on a lot of 7,000,- 
000 nuts that are going to Henry Ford, or 10,000 to hold 





MACHINIST Vol. 43, No. 


some parts of aéroplanes together or a hundred thous: 
to be useful in some other definite way. 

Bulletin boards with shop news are inexpensive, a 
when the news is given with a real human touch it cou 
more than we may think. Have the news “newsy” and 
the language of the men who are going to read it. For; 
the alleged dignity of “The management begs to not 
you”—the men quit reading right there. “The © 
Man appreciates the way you hustled on that Kalamaz 
job” is worth a page of emasculated announcements 
pecially if he shows he really does appreciate it. A 
appreciation doesn’t always have to be in cash either. 

These psychological experiments are bearing out w 
many successful shop managers knew before, and sho 
ing new ways or proving that what we may have cons 
ered as trifles really do count. The whole subject is wi 
worth a lot of thought, and if the manager hasn’t ti 
for it, it may pay him to find someone who has. 


Bz 
Pre-Vocational Education anc 
Trade Schools 


Advocates of the Trade School will be interested in th 
article by Chas. A. Tolman in another column and eve: 
those of us who may believe in other methods are glad 
to know that the boys are making good. But it must ly 
remembered that this supply of mechanics is necessaril 
limited as long as the Trade School occupies the positioi 
of a high or advanced school, as the average boy must 
go to work after the elementary grades, this being in many 
cases a question of domestic economics. 

As long as this condition exists, the pre-vocational 
school, which has just obtained a foot-hold in some places, 
seems to offer the only method of giving preparatory train- 
ing which will make the boy more valuable to the machine 
manufacturer. This is, however, a much more difficult 
problem than the trade school, as it cannot specialize in 
any one trade. True, there are some who would attempt 
to teach as much as possible of a trade in the elementary, 
or pre-vocational, schools, but this does not seem in line 
with a broad conception of the purposes of such schools. 

This is the only reason why the suggestion of Mr. Tol- 
man to have both pre-vocational and vocational schools 
under one head requires a little caution in its application. 
The idea is good and a continuity of study and training 
is highly desirable. But the man at the head must be big 
enough and broad enough to recognize that the pre-voca- 
tional school is not merely a kindergarten for the trade 
school, but that it is really the main proposition, and the 
trade school, the auxiliary. Just as the elementary grades 
are more important than the high school because only a 
small percentage of the pupils can or do go through the 
higher grades. The plan must be to make the trade 
schools fit the pre-vocational schools, as any attempt 
to reverse this is making the tail wag the dog. 

With the right man in charge, there would be no dan- 
ger from this source, but the average professional educa- 
tor would be sure to give the trade school his first and best 
thought and to attempt to make the pre-vocational work 
dovetail into his idea of trade training. 

It must always be borne in mind that the pre-vocational 
work cannot hope to teach trades, even if it were desirable. 
All they should attempt to do is to give pupils such a 
foundation as will help in the trade they may happen to 
enter. 
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Horizontal Keyseater 
The horizontal keyseater shown was designed to be 
specially adapted for keyseating holes of unusual length, 
articularly in long rolls where a chambered core is used. 


MMA 
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Heat-Treating Furnaces 


The heat-treating furnaces shown represent recent ad 
ditions to the Tate, Jones & Co., Pitt- 


burgh, Penn.. and have several special features. 


lines made by 





Che manipulation of long rolls in a 
iorizontal calculated to 
afford greater facility. The equipment 
consists of three parts or units—a jig 
for holding and centering the work, a 


position is 


bar and cutter and a machine for recip- 
rocating the bar. 

The jig consists of the ring shown, 
which is adjustable up and down on 
the plate to suit the length of hole. 
This ring is the same size as the hole 
to be keyseated. The part 
near the outer end of the bar is secured 


hanging 
in the end of the hole by means of a 
screw and wedge, affording a rigid sup- 
port for the cutter and bar. In taking 
into consideration that the keyways are 














cut tapering, it is evident that the 
longer the hole the higher must be the 
ring above the plate, as the part of the jig on the outer 
end of the bar is not adjustable and the keyway at this 
end of the hole is the deepest. The plate is graduated for 
setting the ring in the proper position to suit the length 
of the hole. The jacks shown on the floor are for support- 
ing the rolls, taking the weight off of the bar. 

The cutter bar is 4 in. diameter and 12 ft. long. The 
wide and is faced with 
this 


cutter shown in the bar is 4 in. 
high-speed steel. Bars and cutters 
may be used; in fact, a Y%-in. bar and \4-in. cutter might 
be used for cutting a keyway in a hole as small as %4 in. 
The cutter uniform and may be 
clamped in the ram in any position to suit the length 
of the work. In keyseating a short hole without a cham- 
bered core, the bar is placed so that the cutter passes the 
outer end of the hole and clears it, the other end passing 
through the slotted plate. The feature that permits such 
flexibility is a self-relieving cutter. The cutting tool is 
fed into the work by hand with or without a wrench by 
The cutters may 


smaller than 


bar is of diameter 


means of the screw on the outer end. 
be inserted or removed from the bar by the hands without 
using any tools or wrenches. 

The machine has a steel ram in one piece with the rack. 
The ram is bored to receive the bar, which is held in place 
by suitable clamps. With the cutter the 
may be taken out of the machine in either direction. 

The handle shown at the right of the cutter bar controls 
the machine for starting, stopping or reversing, and is 
convenient for the operator while standing in position 
The motor has adjustable speeds, 


removed bar 


for feeding the cutters. 
Belt drive from overhead 
motor can be used. 

The machine is a recent product of the Chattanooge 
Machinery Co., Chattanooga, Tenn. 


countershaft or single-speed 


HORIZONTAL KEYSEATER 


In Fig. 1 is shown a three-chambered die-hardening 
furnace. Two of the chambers are 18 in. wide by 18 
in. deep by 10 in. high and the third 12x18x10 in. Each 
chamber 


heating chamber has a combustion 


located underneath it and separated therefrom by a fire- 


separate 


brick slab, the heat passing from the combustion cham- 

















FIG. 1. THREE-CHAMBERED DIBE- 
HARDENING FURNACE 
ber through long narrow slots at the sides of this slab 


into the heating chamber, giving a furnace of semi-muffle 
construction. Each chamber is fired independently by 
natural gas or fuel-oil burner. 

This burner is calculated to be especially useful in die 


work where long soaking preheating heats are desired 
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before bringing up to the final hardening temperature. 
With it two chambers can be used for preheating and one 
for hardening or the three can be used independently for 
entirely different work. 

A lever arm is fastened to the rear sheave bracket and 
is attached with a suitable sliding arrangement to the lift- 
ing links on the door, so that the latter can be readily 
raised and lowered. The counterweights for each door 
drop in the rear of the furnace. 

The preheater lead-bath furnace shown in Fig. 2 was 
designed to be especially adapted for shell work. The 

















FIG. 2. PREHEATER LEAD-BATH 
FURNACE 
lead bath is 12x24x12 in.; at one end is provided a suit- 
able pocket for a pyrometer couple. 

The lead bath proper is covered by a cast-iron plate 
through which are eight openings into which the shells are 
placed open-end up. In the open end is placed a suitable 
plug which forces the shell down into the lead until the 
plug strikes the top plate. There is sufficient bath in the 
pot so that when 8 shells are in the bath the surface of 
the lead is up to the bottom of the plate covering the pot, 
and the shell with the plug forcing it into the lead is 
immersed in the bath to within about 1 in. of its top. 

In the preheating chamber to the rear of the furnace 
there is room for 20 shells, and the hot gases from the 
combustion chamber pass through this preheating cham- 
ber, heating up these shells and thus storing up consider- 
able heat that would otherwise be wasted. 

The combustion chamber where the oil or gas fuel is 
burned is entirely separated from the chamber in which 
the pot rests. The heat passes from one chamber to the 
other through suitable openings and is distributed evenly 
over the surface of the pot. This is designed to eliminate 
excessive heating of the pot at any one point and to greatly 
increase the life of the pot itself and the furnace proper. 

wm 
Electric Drilling Machine with 
Flexible Shaft 


The electric drilling machine shown was made by the 
Standard Electric Tool Co., Cincinnati, Ohio. The par- 
ticular machine illustrated is suspended from a trolley 
track, which makes it easy to move it from one job to 
another. However, it may be used in any other suitable 
way. 

The motor is direct-current, 110 volts, but can be fur- 
nished for any voltage up to 250. Ball bearings are em- 
ploved throughout and are incased in grease in dust- 
proof chambers. This obviates the use of thin oil and 
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prevents oil-soaked insulation. The windings are im- 
pregnated with Bakelite to insure against short-circuits 
and burnouts. The motor is compound-wound and gives 
a constant speed of 3000 r.p.m. A fan of special design, 
mounted on the armature shaft, keeps the motor cool at 
all times. Five simple units compose the motor parts, 
and these can easily be separated without disturbing the 
electrical connections. 

The flexible shaft has a wire cable revolving within a 
wire tube. One end of the shaft is fastened to the motor 
shaft with a Woodruff key. The other end is fitted with 








ELECTRIC DRILLING MACHINE WITH FLEXIBLE SHAFT 


a 4-in. chuck for holding small wood bits. Individual 
requirements as to lengths of shafts and sizes of chucks 
can be met. The motor weighs 15 Ib. and is 8 in. high 
and 414 in. in diameter. Motor and 6-ft. shaft together 
weight 30 Ib. 


“ 


Portable Pneumatic Drilling 
Machine 


The tool shown is a recent addition to the line of pneu- 
matic tools manufactured by the Ingersoll-Rand Co., 11 
Broadway, New York. It was designed to be particularly 
adapted for working in cramped or confined positions, 
where the regular type of four-piston reciprocating pneu- 
matic drill cannot be used, the distance from the end of 
the casing to the center of the spindle being only 
1,°, In. 

The motor is of a novel three-cylinder design and op- 
erates in a bath of oil. The valve is of the rotary type 
and is gear driven from the pinion of a three-way crank- 
shaft. This crankshaft is operated by the three ratcheted 
levers which directly connect the pistons to the drill 
spindle. 
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The machine was so designed as te have practically no 
rain on the crankshaft, the power being transmitted 
rect fram the pistons through the levers to the ratchet 
ndle. The spindle has a triple ratchet, and a note- 

worthy feature is that one of the ratchets is engaged on 
e spindle at all times. This construction is claimed 

















PORTABLE PNEUMATIC DRILLING MACHINE 


to develop more power and a more constant pull on the 
spindle. 

The casing is divided in such a way that the loosen- 
ing of a few capscrews allows easy access to all moving 
parts. The machine is fitted with a No. 4 Morse taper 
socket; is rated for drilling up to 3 in. and reaming and 
tapping to 2 in., and operates at a speed of 150 r.p.m. 

® 


Multiple Drilling Head 


Though made along somewhat similar lines, the mul- 
tiple drilling head here shown differs considerably from 
the one described on page 1007, Vol. 39. Like that one, 
the spindles of this head are adjustable crankwise or 


around the circumference of the head itself. This gives a 























BOTTOM VIEW OF 


HEAD 


MULTIPLE DRILL- FIG, 2. 


ING HEAD 


FIG. 1. 


practically universal adjustment within its limits. While 
the former spindles were gibbed to a circular dovetail, 
these are held in a circular slot. A sliding block inside 
this slot guides and steadies each clamping bolt and 
keeps the main gear and pinions correctly in mesh. The 
single nut shown on top of each spindle in Fig. 1 holds 
the spindle securely in whatever position it is set. The 
head is clamped directly to the spindle sleeve of the drill- 
ing machine, and the main gear is driven from the spindle 
by a double key in the tank slot, or drift hole. This 
method makes the head virtually a part of the spindle of 
the machine. As the end of the spindle comes about 
flush with the bottom surface of the main gear, the dis- 
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tance from the end of the main spindle to the ends of the 
mu!tiple spindles is very sl ort. Each multiple spindle has 
a vertical adjustment of % in., which gives considerable 
leeway in the use of drills of different lengths. The gear 
and pinions are covered by a cast-iron guard as shown. 

Fig. 2 shows the way the head looks from the bottom, 
with the spindles arranged in a circle. The brackets are 
steel castings and the gears are made of spindle steel, 
every part being designed to stand up under the hardest 
usage. 

This type of head is at present made in three sizes, 
known as Nos. 1, 2 and 3. No. 1 will drill bolt circles 
from 2 in. in diameter, is fitted with chucks and 
takes up to 14-in. drills. It has six spindles, which may 
be set 7 from center to center, and it weighs about 18 
lb. The No. 2 
for No. 1 Morse taper shanks and may be set to drill 
bolt circles from 3 to 714 in. in diameter. These spindles 
may be set 114 in. center to center, and the complete head 
The No. 3 size also has six spindles bored 


to 5 


size has six spindles, which are bored 


weighs 45 lb. 
for No. 2 Morse taper shanks and takes up to %§ drills. 
It will drill bolt circles from 4,5; up to 11,', in. in diame- 
ter. The spindles may be set 2 in. from center to center. 
The total weight is 85 lb. On this last and largest size, 
the overall from the end of the machine spindle to the 
ends of the small spindles is 7144 in. Any number of the 
spindles may be removed, if it is desired to use less than 
The new method of construction makes it possible 
The gear 


SIX. 
to keep all bearings well oiled at all times. 
ratio on all heads is 31% to 1. 

This head is made by the Covington Multiple Drill Co.. 
Covington, Ky. 





NEW PUBLICATIONS 











CEMENTATION OF IRON AND STEEL. By Dr. Federico 


Giolitti. Translated from the Italian by Joseph W. Rich 
ards and Charles A. Rouiller. Four hundred and seven 
6x9-in. pages, 154 illustrations; indexed; cloth bound 
Price $4 McGraw-Hill Book Co., New York. 

Dr. Giolitti’s work appeared in Italian in 1912, and was 
at once as a valuable contribution to the 
literature on the treatment of and steel. It is primarily 
a book for metallurgists, but vast amount of 
tailed information of industrial, as well as scientific, value. 
the first entitled “The Chem- 
the “Industrial 
Cementation.” The chapter 
of the first part The First Scientific In- 
vestigations of the Cementation of Steel Studies the 
cess of Cementation During the Last Years of the 
neteenth Century; Studies on the Cementation 
During the First Seven Years of the Century; The 
Most Recent Studies on the Cementation; The 
Actual State of our Knowledge of the of the Cemen- 
tation of Steel. 

The second part has five chapters 
Total Cementation of Wrought Iron 
Cementation of Wrought Iron Soft 
the Cemented Product 
Some Patents Concerning 
and Steel 


recognized most 
iron 


contains a de- 


It is divided into two parts, 
of Cementation 
the 


istry Processes,” and second 


Applik 


headings 


ations of Processes of 
are: 
on 
Twenty 
of 
Twentieth 
of 


Process 


Process 


Process 


these headings 
Steel; Partial 
and Thermo Treat 

Method of Control of the Ce- 
Processes for the Cemen- 


with 
and Soft 


Steel; 
ment of 
mentation 
tation of Iron 


VOCATIONAL MATHEMATICS By William H. Dooley. Three 
hundred and thirty-six 5x7\%4-in. pages; 90 illustrations 
indexed cloth bound. Price, $1 D. Cc. Heath & Co. 
New York, N. Y 
There has been an absolute lack of suitable books for 

instruction in trade schools or even in the more general 

vocational schools. This book is intended to help supply that 
lack along the lines of mathematics and science If we point 


out some crudities which are probably inevitable ina pioneer 
work of this kind and which will probably be 
succeeding editions, it should not be 


find more to praise than to blame 


corrected in 


assumed that we do not 
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The first three chapters are devoted to a review of arith- 
metic, which is always in order, no matter how far along in 
the public schools the pupil may have been. An attempt has 
been made to provide a large number of “practical” problems. 
It is assumed, and probably correctly, that mathematics and 
science will be taught in these schools by men who have no 
first-hand acquaintance with their use in the various indus- 
tries, and that they must be supplied with problems which 
will appear from their wording to have industrial applications. 
The attempt in many cases has been so far-fetched that, while 
it may fool the prospective teachers, it will in no way 
deceive the boys. For example, one problem is as follows: 
“If a job which took 397 hr. was divided equally among 25 
men, how many hours would each man work and how much 
overtime would one of the number have to put in to complete 
the job.” The object of this problem is not to find out how 
long it would take, but to give the teacher an excuse for 
having the pupils divide 379 by 25 and get the remainder. 
Again, “A piece of steel is one inch in diameter. If successive 
cuts Of 8/0, 2/q, 1/4 and '/y are taken off, how large will it be?” 
These are rather far-fetched for shop practice, when so many 
problems that are coming up every day and that are real 
could just as well have been used. The boy who runs across 
such a problem will be at least as little impressed as he would 
with the abstract problem of the older books, nor will he 
gain any more facility in the application of mathematics to 
his work 

Tables of measures have been lifted bodily from the older 
books, and the problems savor of them. A man seldom gives 
measurements in yards, feet and inches. He uses feet and 
inches, or else reduces it all to inches; or if he is a surveyor, 
to feet and decimals of a foot Women measure by yards and 
fractions of yards, rather than by yards, feet and inches. The 
rod is an unknown measure, and the furlong is relegated to 
the field of sport. The hundred weight is seldom used at all 
and then only in a few industries where it is used by itself. 
The author misses a fine opportunity to collect the customs of 
the various industries and the laws of the various states and 
to give his tables the way they are used. Changing three- 
sevenths of a year to months and days or thirty-four-fiftieths 
of a bushel to “integers of lower denominations” is not voca- 
tional. 

The balance of the book is divided into sections devoted to 
Carpentry and Building; Sheet-Metal Work; Bolts and Screws; 
Shafts; Pulleys and Gears; Plumbing and Hydraulics; Steam 
Engineering; Electrical Work; Mathematics for Machinists, 
and Textile Calculations. The method of treatment is the 
Same as in the review of mathematics; under each head a 
large number of problems having a more or less tangible 
connection with that particular topic is given together with 
some very good explanatory matter. 

The chief difficulty is a looseness of expression that may 
often serve to give a wrong impression. For example, the 
chapter on lathes should be revised to make the nomenclature 
agree with that which is usual in this country. As, “Most 
lathes are furnished with a series of clutch gears and lead 
screws by means of which threads of different pitchs may be 
cut.” Some planer builders might likewise take exception to 
the author's statement that, “Planing is rough and heavy 
work. . . . In many shops much of this rough surface 
cutting is saved by the use of a pickling solution.” 

With these inaccuracies of expression smoothed out the 
book would, however, have a very great value. As it is, if 
taken with a grain of salt and as affording good suggestions 
rather than accurate facts, it should be a great help to a 
large number of teachers who are honestly trying to give 
their work a true industrial setting. 

THE ART OF ESTIMATING THE COST OF WORK. By Wm. 
D. Ferguson. Ninety-seven 4%x7%-in. pages; cloth 
bound, Price, $1. The Engineering Magazine, New York, 
m Os 

This little book should be in the hands of every estimator 
of ship-yard and general machine-shop work, especially those 
men who must look after jobbing and repairs. It is written 
primarily for the ship-yard estimator, and its examples and 
illustrations are drawn from ship construction and repairs. 
But in spite of this fact, the method of analysis and attack 
is so straightforward and valuable that the estimator who 
cannot apply directly the factors given can at least profit 
from the methods disclosed. At the same time, the classifica- 
tions and some of the unit factors on drilling, tapping, paint- 
ing, planing, punching, riveting and the like may be imme- 
diately useful, although the author points out that each shop 
should develop these unit factors for itself and from its own 
earefully compiled records, 

Due emphasis is laid upon the preparation and use of 
urves which represent the actual cost of operations. A spec- 
imen form of plotting is given on pages 12 and 13. Here prep- 
aration, “getting-ready” time, is separated from the operation 


cost. 
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PERSONALS 








R. L. Meixell, formerly connected with Schuchardt 
Schutte, is now associated with the Coats Machine Tool (C 
New York, N. Y. 

Rene F. Bailleux and Alfred A. Gebet, who were in t 
country as engineering representatives of Aux Forges de V 
cani, Paris, France, sailed for home on July 109. 

W. V. Gould, for many years associated with the sales 
ganization of the Jones & Lamson Machine Co., has beco: 
connected with the machine-tool department of Fairban 
Morse & Co. 

Roger P. Redier, representing R. S. Stokvis & Zon: 
Paris, France, has returned to this country. During his st 
here he will make his headquarters at the Hotel Belmo: 
New York, N. Y. 

J. E. Ruth, for sometime past employed at the works of t 
Gisholt Machine Co., Madison, Wis., has been assigned to t! 
New York office where hz will look after the interests of t! 
Gisholt periodgraph department 

George E. Neil, formerly manager of the Neil Machine: 
Co., which was recently acquired by Fairbanks, Morse & Co 
will assume the managership of the machine-tool depart 
ment of the latter company, with headquarters in New Yor 
City. 

W. F. MacGregor, who for several years has been supe 
intendent of experimental work for the J. I. Case Thres! 
ing Machine Co., has been appointed to fill the newly creaté 
position of assistant general superintendent of all the plant 
operated by the L-P-C. Motor Co., Racine, Wis. 


toy C. McKenna, for many years at the head of th 
mechanical department of the McKenna Bros. Brass Co., Pitts- 
burgh, Penn., has been elected president of the Vanadium 
Alloys Steel Co., of the same city, succeeding E. T. Edwards 
who resigned to accept the presidency of the Latrobe Electrix 
Steel Co. 


Clayton R. Burt, assistant general manager of the Russell 
Motor Car Company, Limited, West Toronto, Canada, has re- 
turned from a two months’ stay in England and France dur- 
ing which he investigated the methods of manufacturing 
munitions of war. Mr. Burt was connected with the Barber- 
Colman Co., Rockford, Ill., and several large plants in New 
England before joining the Canadian organization. 





OBITUARY 











James A. Colvin, owner of the G. H. Bushnell Press 
Works, Thompsonville, Conn. and in years past identified 
with several metal-working ventures, died at his home in 
Enfield, Conn., on July 4. Mr. Colvin was born 82 years ago at 
Cranston, R. I., and when 17 years old began his career in the 
metal-working field. He established a plough and stove 
factory at Danielson, Conn., in 1863, and the Colvin Co., in 
Worcester, Mass., in 1866. He was sole owner of the G. H. 
Bushnell Press Works and was president of the Standard 
Metal Works at Thompsonville, 

Dr. Joseph A. Holmes, director of the Bureau of Mines, 
Department of the Interior, died at his home in Denver, Colo., 
on July 13. Dr. Holmes was born in South Carolina 55 years 
ago. He was educated at Cornell University and later be- 
came professor of geology and natural history at the Uni- 
versity of North Carolina. While he was a member of the 
faculty, in 1891, he was appointed state geologist, and he held 
this post, in addition to his professional duties, until 1904. In 
that year he was appointed by President Roosevelt to take 
charge of the United States Geological Survey laboratories 
which are maintained at St. Louis and Pittsburgh for the 
testing of fuels and structural materials. Later he was made 
chief of the technological branch of the Geological Survey in 
charge of the investigation of mine accidents. When the new 
Bureau of Mines was created by Congress in 1910, President 
Taft placed him at the head of it. Under his direction much 
headway was made in perfecting means for saving life in 
mine accidents and lessening the dangers to which workers 
underground were exposed. He organized the first national 
mine safety demonstration, which was held in Pittsburgh in 
1911. He planned the establishment of the three state mins 
rescue stations in Illinois and the twelve government rescue 
stations in the important coal fields of the country. 
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PIG IRON—Quotations were current as follows at the WELDING WIRE—Prices are stationary For the more 
points and dates indicated: popular sizes prices are as follows 
July 16, June 18, July 17, Cents per Cents per 
1915 1915 1914 Size Pound Size Pound 
No. 2 Southern Foundry, Birmingham $9.75 $9.50 $10.00 1 - 
No. 2X Northern Foundry, New York. 14.25 14.00 14.50 . . pA 00 9.00 
No. 2 Northern Foundry, Chicago 5.00 13.00 14.00 u's 7.00 No. 14 10.00 
Bessemer, Pittsburgh. .. 14.95 14.70 14.90 = bo ze Nj i 10.00 
Basi : > al gt i 3 3 65 3 8 ot NO S 16 oo 
asic, Pittsburgh 13.90 13.65 13.90 No. i2 900 No. 20 20:00 
MISCELLANEOUS METALS—NEW YORK MACHINE BOLTS—The current market price is 70 and 
10¢ off the list price To steady customers and for large 
July 16, June 18, July 17, orders more generous concessions are mads At the above 
1915 1915 1914 discounts the net prices per 100 are as follows 
_ —Cents per p yund — Dia. .eter 
Copper, electrolytic (carload lots) 20.00 20.50 13.75 Length > } ? | 
eet 37.50 $1.50 32.00 
Lead 5 75 6.25 : On) i $0. 46 $0 65 $1.39 $1 04 $2? 84 $4.0 
Spelter »? OO 21.00 5.00 0.45 0.69 1.50 2.07 3.02 i 
Copper sheet ise . 25.00 28 5O 19 00 Uv A) 0.43 1.60 2.21 3.21 1. 56 
Copper wire (carload lots) 28 25 26 75 15.00 > v 3 0.79 1.71 2 34 3. 40 $80 
Brass rods, base 25 50 26. 624 13.624 we * 0.00 0.32 LSI is 9 » Of 
Brass pipe, base 29 00 33 50 16.00 
Brass sheets 26.25 26.75 13 874 
Solder 4 and } (case lots) 27 29.00 22.00 ( OPPERED BESSEMER ROD—T he llowing et prices 
ire quoted for 50 Ib. lots from warehouse, New York 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK Cents per lb. Size, i Cents pet 
4, t Nn Oop ii 2 7 ) 
July 16, June 18, | July 17, . - - ~ > 7 ao 
1915 1915 | 1914 s 2 On ore » a ae 
— Cents per pound ——— 
lo. 2 ac} > wy 9 > 6 he ola bd " » 
*y = — = = = o- 4 = MONEL METAL—The following prices are net per Ib 
Now. 22 and 34 Riack = 15 = 45 = +5 for hot rolled rounds and flats For prices of square and 
ye oS Se ” 2 = 4 0 . rr hexagonal bars add two cents per Ib. to the corresponding 
No. 16 Black. 2°35 2 35 2 35 size of the rounds (Mill lengths, 8 to 14 ft.) 
No. 14 Black Bu 2.25 2.25 2.25 
No. 12 Black 2. 20 | | 2.20 > > 
No. 28 Galvanized 6.00 6.00 | 3.60 HOT ROLLED ROUNDS 
No 26 Galvanized ». 70 ».70 3.30 10,000 Ib 2000 Ib BOO Ib Leas than 
No. 24 Galvanized 5.50 ». 50 3.15 Size, in. and Over 1 Over 1 Over 500 Ib 
ve vs 24.75¢ 2 ) 750 26 25x 97 2hc 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 1a to 2] oa fn 9 r on 7 “ Sh 
July 16, June 18, July 17, ais to ¢ arinhaias oT. niles <5. We 
1915 | 1915 | 1914 
— Cent r pound neuint HOT ROLLED FLATS 
Steel angles base... 1.85 1 85 1.80 Width in Incl 
Steel T’s base........ 1.90 1 90 1.95 Thickness, in b tol " ht - - wenee = 
Machinery steel (bessemer)... 1.80 1 80 1.85 ein a haga “50 
tto * 29 We 28 We 
ne ; : to 1 2 : 27. Oe r 
COKE—tThe keen edge is off the market and prompt fur- ta to 2 ieee > - ; ° aa 
nace coke can be had at $1.60. There is very little doing in - aad ee 
contract coke and the price is $1.75. For foundry coke $2 to 
$2.25 is demanded for prompt and $2.25 to $2.50 for contract ‘ . 
shipments : STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 
COLD DRAWN STEEL TUBING—tThe following prices are York 
net per ft. in cents from jobber’s warehouse New York. Diameter Diameter Diameter 
‘er 100 er ! n y 01 
Thickness of - - Outside Diameter in Inches—— - ~ " Per 1 » ‘“ Fer 100 © : Per 100 
Wall, B.W.G , } 3 2 i i 1} u $4 10 4 $2.60 4} $3.00 
22 675 6.75 6.75 7.37 8.68 9.385 10.26 12.42 ‘, : oe a . or oF : = 
18 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 } > 80 3 gn 64 3 GO 
16. 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 1) 41 2 On Gs 2 RF 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 . . > " ; , 
11 16.83 20.09 23.52 26.79 32 85 
; STANDARD PIPE—Prices are steady for galvanized pipe 
DRILL ROD—This sells to consumers at the following dis- Discounts are for carload lots f.o.b. Pittsburgh are as follows 
counts: Third grade, 65% off; second grade, 40% off, and first 
grade, 25% off. Black Galvanized 
. . to 2-in. steel, butt welde: 7! 57% 
At these discounts the net prices are as follows: 9 to roe — oo lap Ww Organ 4 5614 
was — . At these discounts the net prices of pipe in cents per foot 
ROUND POLISHED DRILL ROD in carload lots are as follows 
First Second Third a . 
Size, in. Grade Grad Grade DI _ Cents my Cents 
, - poe Jiam- Galvan- yiam Galy 
® te 7. 50e 30. 00e 50e . 
i to 1h un 3 aU 30 = 17 oe eter Black ized ter Black ized 
ti to 7 In 41. 25e 33 . OO 19. 25e 2 in ® 43 4.88 in 7.97 - =9 
de to 4} in i 45.000 36. 000 21.00c 5 ome > KF 7 oe + > e7 + 
0.178 to 0.4218 56. 25e 45. De 26. 25e — 3 + a'77 5 — 12 oe ee ‘4 
0.125 to 0.270 62. 25e 19.8 29 O5e i‘ -In. 4.83 1 4. te 16. 4 Daas 4 
). 202 to 0.120. 67 Se co 31. 50¢ 1%-in — £1.68 o-in oe.08 o7.41 
SWEDISH (NORWAY) IRON—Dealers still quote from . ROC Pp mY oOo@TT PIA . . . PI" bs as 
$3.75 to $4 per 100 lb. for this material. There is considerable . —y —_ =. he < eG Y ag! Pipe A... 4 1 ane 
demand from all quarters; however, the supply is so limited os ] ae th + ite mot aaa - aces f slo _ oe — 
that it is predicted that the supply will be exhausted in the poune vl ate | are ollow 
near future unless shipments are soon forthcoming Diam.. In — Copper Diam.. In Bra Copper 
OLD METALS—The continuation of the high price is re- A 32.5 35.50 % 33.50 6 0 
sulting in a fair increase in the tonnage of old metals coming 1 32.50 35.50 ® $4.50 f 
to the market Prices are as follows: Copper, heavy cut and 1% 32.50 35.50 4%. 6.50 
crucible, 16.50c.; copper, heavy and wire, 16.25c.; copper, light = 1! 32.50 +> aa Vt . 
and bottoms, 14c.: brass, heavy, 1lc.; brass, light, 10c.; red 2 $2.50 rf 6 0 v 
brass turnings, llc.; lead, heavy, 4c.; lead, tea, 3.75c.; zine 2% ge a0 i 4 4 
: 3 32.50 5.50 8 60 ( 
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METAL WORKING 
NEW ENGLAND STATES 


Edward W. Hyde, Bath, Maine, will establish a shipbuild- 
ing plant. 

The Heald Machine Co., Greendale, Mass., will build a 
120x200-ft. addition to its plant on New Bond St. Lockwood, 
Green & Co., 60 Federal St., Boston, Mass., is Arch. 

The Springfield Foundry Co. has awarded the contract for 
rebuilding its plant on Oak St., Indian Orchard, Mass., which 
was destroyed by fire recently. The estimated cost is $3500. 

Fire, July 12, damaged the Suburban Garage, 7 Cross St., 
Malden, Mass. Loss, $25,000. 

A. S. Mansfield, 149 Eastern Ave., Malden, Mass., will build 
a one-story, 50x100-ft., concrete garage on Eastern Ave. 

George Carroll, 56 Clifford St., New Bedford, Mass., plans 
the construction of a one-story, 39x82-ft., concrete garage on 
Clifford St. 

The Fore River Shipbuilding Corporation, Quincy, Mass., 
has started work on the construction of a two-story, 185x7 70- 
ft. plant to cost $375,000. Monks & Johnson, 70 Devonshire 
St., Boston, Mass., is Arch. H. G. Smith is Vice-Pres. and Gen. 
Mer. Noted July 8. 

The R. B. Philips Mfg. Co., Grand and Gold St., Worcester, 
Mass., manufacturer of war munitions, will build a two-story 
addition to its newly acquired plant and will install $200,000 
worth of machinery. 

The contract has been awarded for the construction of a 
one-story garage for William H. Murray Worcester, Mass. 
The estimated cost is $20,000. The L. W. Briggs Co. is Arch, 
Noted Apr. 15. 

The Holmes Bldg. Co., Providence, R. L, has awarded the 
contract for the construction of a one-story, 50x100-ft., rein- 
forced-concrete garage on Lyman St. 

The Taft-Pierce Mfg. Co., Woonsocket, R. I, manufacturer 
of machinery, has awarded the contract for the construction 
of a five-story, 50x100-ft., concrete addition to its plant. Noted 
July 1. 

The Bridgeport Piston Ring Co., 346 Connecticut Ave., 
Bridgeport, Conn., will build a two-story, 35x76-ft. addition 
to its plant, to cost $10,000. New lathes and grinders will be 
required. B. Doehrer is Arch, Noted July 1 

The contract has been awarded for the construction of a 
one-story, 60x150-ft., brick addition to the plant of the Bridge- 
port Metal Goods Co. on Pine St., Bridgeport, Conn. Davis & 
Dane is Arch. 

The Abbott Ball Co., Elmwood, Conn., has awarded the 
contract for the construction of a one-story, 24x72-ft., brick 
and steel addition to its factory. Greenwood & Noerr, 847 
Main St., Hartford, Conn., is Arch. 

The New London Ship & Engine Co., Groton, Conn., plans 
the construction of an addition to its plant. 

Plans have been completed by Burton A. Sellew, Arch., for 
the construction of a two-story, 40x90-ft., brick and steel 
garage on Chapel St., Hartford, Conn., for I. R. Blumenthal. 

Manning, Bowman & Co., Catlin St., Meriden, Conn., manu- 
facturer of nickel, silver-plated and enameled ware, will build 
another story to its brick factory. 

The Rowe Calk Co., Southington, Conn., will build a two- 
story, 33x54-ft., brick factory. A heating plant will be in- 
stalled. Ford, Buck & Sheldon, Inc., Hartford, Conn., is Arch. 

The Scoville Mfg. Co., Waterbury, Conn., manufacturer of 
brass goods, has awarded the contract for the construction 
of a four-story, 68x203-ft., reinforced-concrete and brick fac- 
tory on Silver St. 


MIDDLE ATLANTIC STATES 


The Gurney Ball Bearing Co., Jamestown, N. Y., has 
awarded the contract for the construction of a one-story, 170x 
266-ft. factory on Chandler St. 

H. D. Pierce, 48 West Bridge St.. Oswego, N. Y., will build 
a two-story, €6x100-ft. garage. L. L. Cope is Arch. 

Frank H. Falls, 336 State St., Rochester, N. Y., manu- 
facturer of heating and plumbers materials, has awarded the 
contract for the construction of a 50x100-ft. factory on Mills 

The American Locomotive Co., Schenectady, N. Y., plans an 
expenditure of approximately $500,000 for the construction 
of additions to its plant. 

The Globe Malleable Tron & Stee! Co., Syracuse, N. Y., 
plans an expenditure of $200,000 for constructing additions to 
its plant at 101 Greenway Ave. 

The Gould Automobile Co., 223 King St., Watertown, N. Y., 
contemplates the construction of a two-story, 50x150-ft. gar- 
age. W. Gould is Pres. 

Louis Kreiger, 1092 Broad St., Newark, N. J., has awarded 
the contract at $18,000 for the construction of a garage at 
Washington St. and Maiden Lane. Noted July 15. 

The Standard Gauge Steel Co., Beaver Falls, Penn., is 
building an addition to its plant. 

Press reports state that I. S. Blattner, McKeesport, Penn., 
will establish a plant for the manufacture of water faucets at 
an estimated cost of $25,000. 
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New and Enlarged Shops 
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The Cc. Cc. & E. P. Townsend Co., New Brighton, Penn., 
manufacturer of wire nails and wire, plans to rebuild its 
factory which was recently destroyed by fire. Noted July 8. 

Dougherty & Davenport, Philadelphia, Penn., has awarded 
the contract at $6000 for improving and constructing an ad- 
dition to its garage. Noted June 17. ° 

L. & J. Klebe, 12th and Dauphin St., Philadelphia, Penn., 
has awarded the contract at $4000 for constructing a 49x125- 
ft. garage. Noted July 15. 

Michael Dwyer, 707 Webster Ave., Pittsburgh, Penn., has 
awarded the contract at $30,000 for the construction of a two- 
story, 66x110-ft. commercial garage. 

Fire, July 13, destroyed the Schuylkill Haven Pipe Foun- 
dry, Pottsville, Penn. Loss, $40,000. 

The Carpenter Steel Co., Reading, Penn., has awarded the 
contract at $25,000 for construction of a one-story, 65x185-ft. 
addition to its plant. Noted May 6. 

The Knox Pressed Steel Co., Sharon, Penn., is building a 
plant at Wheatland, Penn. Noted Mar. 18. 

The Baltimore City Garage Co., Baltimore, Md., has award- 
ed the contract at $100,000 for the construction of a four- 
story garage at 29 South Charles St. 

The Terminal Freezing & Heating Co. will build a six- 
story addition to its plant at 412-30 South Eutaw St., Balti- 
more, Md. 

The Pangborn Conperatien, Hagerstown, Md:., manufacturer 
of blast machinery, has had plans prepared and is receiv- 
ing bids for the construction of a_ two-story, 100x200-ft. 
factory near East Hagerstown. Noted June 17. 

Fire, July 10, damaged the plant of_the National Motor 
Co., First and M St., N. E., Washington, D. C. Loss, $1000. 


SOUTHERN STATES 


H. C. Elliott and associates contemplate organizing a com- 
pany for the purpose of constructing a plant at Roanoke. Va., 
for the manufacture of an automatic hay baler. 

The Orr Modern Motor Co., recently organized, will con- 
struct a plant at Yazoo City, Miss., for the manufacture of 
automobiles. 

William Bleecker contemplates the construction of a plant 
at Chattanooga, Tenn., for the manufacture of steel sheets. 
The estimated cost is $100,000. C. E. James is interested. 

The Ford Motor Co., Detroit, Mich., contemplates the con- 
struction of an assembling plant at Nashville, Tenn. 


_ The Union Motor Car Co. will rebuild its garage at Nash- 
ville, Tenn., which was recently destroyed by fire at a loss 
of $20,000. 

The Ditsler-Wheeler Engine Co. contemplates the con- 
struction of a plant at Louisville, Ky., for the construction of 
a patented locomotive engine. Peter Ditsler, Jefferson, Ind., 
is in charge. 

Louis Seelbach contemplates the construction of a garage 
at Louisville, Ky. The estimated cost is $5000. 


MIDDLE WEST 


The Zahner Metal Sash & Door Co., Canton, Ohio, is having 
plans prepared for the construction of a one-story, 100x400-ft. 
factory. 

Plans have been prepared by Ernest McGeorge, Arch.. 
Leader-News Bldg., Cleveland, Ohio, for the construction of 
an addition to the plant of the Chandler Motor Car Co., East 
131st St. and St. Clair Ave., Cleveland. 

The Chester Realty Co. has obtained a permit to construct 
a garage and machine shop at 6505 Carnegie Ave., Cleveland, 
Ohio. The estimated cost is $12,000. Steffens & Steffens, Wil- 
liamson Bldg., is Arch. 

The Frantz-Premier Co. has awarded the contract for the 
construction of a four-story, 61x320-ft. factory and a 38x50-ft. 
foundry at Ivanhoe Rd. and the New York, Chicago & St. Louis 
R.R., Cleveland, Ohio. Estimated cost, $115,000. Noted Mar. 18. 

The Hydraulic Pressed Steel Co., Cleveland, Ohio, has 
awarded the contract for the construction of a one-story, 
80x360-ft. addition to its plant. Noted July 8. 

The Lake Erie Refining & Smelting Co. will construct an 
addition to its foundry at 7800 Bessemer Ave., S. E., Cleveland, 
Ohio, to cost $7000. Noted May 20 

The National Tool Co. has awarded the contract for the 
construction of an addition to its plant at Madison and West 
112th St., Cleveland, Ohio. Estimated cost, $6500. Noted July 8. 

The William W. Taylor Co. has awarded the contract for 
the construction of a one-story machine ~ > at 7804 Carnegie 
Ave., Cleveland, Ohio. The estimated cost is $5000, 

The Monarch Spring Co., Indianapolis, Ind., plans to con- 
struct a plant at Columbus, Ohio. 

The Davis Sewing Machine Co. will construct an addition 
to its plant at Huffman St. and Linden Ave., Dayton, Ohio. 

The Columbia Sheet Steel Co., East Liverpool, Ohio, con- 
templates the construction of a plant for the manufacture of 
sheet steel. 

The Allen Motor Co., Fostoria, Ohio, is having prelimi- 
nary plans prepared by Harlan Jones, Arch., Galion, for the 
construction of a one-story, 120x300-ft. addition to its plant. 
The estimated cost is $30,000. 
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The Herbrand Co., manufacturer. of automobile parts, Fre- 
mont, Ohio, has obtained a permit for the construction-of an 
addition to its plant, to cost $20,000. 

The Great Eastern Roller Co., Greenville, Ohio, is building 
a plant for the manufacture of road rollers and farm ma- 
chinery. Noted June 17. 

The Herring-Hall Marvin Safe Co., has 


Hamilton, Qhio, 


iwarded the contract for the construction of an addition to 
its plant. Noted July 1. 

Work will soon be started upon the construction of an 
addition to the plant of the.American Foundry & Machine 
Co., Hamilton, Ohio. Noted May 20 and June 24. 


Penn., 
for the 
and 


The Tubular Products & Steel Works, Pittsburgh, 
will construct a 100x300-ft. factory at Reading, Ohio, 
manufacture of carbon steel tubing. John K. Ewing, Jr. 
J. W. Bollinger are interested. 

The Clifton Plating & Mfg. Co., will soon start work on 
the construction of a two-story, 40x40-ft. addition to its plant 
at 113 West Main St., Springfield, Ohio. Estimated cost, $3000. 
Edward P. Lacey is Secy. and Treas. Noted June 24. 

The Toledo Cooker Co. has awarded the contract for the 
construction ef an addition to its plant on Bancroft St., To- 
ledo, Ohio. Noted Mar. 25. 

The Youngstown Sheet & Tube Co., Youngstown, Ohio, has 


awarded the contract for the construction of two additions 
, plant. Estimated cost, $300,000. Noted Jan. 21 and 
July 


R. H. Fitch, Ft. Wayne, Ind., has awarded the contract for 
construction of a one-story, 65x175-ft. garage to cost 
A. M. Strauss, 302 Bank Bldg., is Arch. Noted July 1. 
The contract has been awarded for the construction of a 
two-story, 30x140-ft. garage for the Grabill Realty Co., Gra- 
bill, Ind. The estimated cost is $7000. A. M. Strauss, 302 Bank 
Bldg., Ft, Wayne, Ind., is Arch. 

Klein & Anger, Madison, Ind., is building a foundry, equip- 
ment for which is now being purchased. 

The Auto Crank Shaft Co., Piquette Ave., Detroit, Mich., 
has awarded the contract for the construction of a one-story, 
brick addition to its factory. 

The Detroit Forging Co., 120 Mt. Elliot Ave., Detroit, Mich., 
has awarded the contract for the construction of a one-story, 
42x138-ft. addition to its forge shops. Louis Kamper, 702 Fine 
Arts Bldg., is Arch 

The Timken-Detroit Axle 
Detroit, Mich., will build a 
000. Nettleton & Weaver, Penobscot Bldg., is Arch. 

E. P. Hammond, Jefferson and Washington Ave., Detroit, 
Mich., will build a two-story, 26x49-ft. and 21x34-ft. addition 
to his garage. Smith, Hinchman & Grylls, 710 Washington 
Arcade, is Arch. 

The Paige-Detroit Motor Car Co., Detroit, Mich., 
ing two additions to its plant on McKinstry Ave. 
George L. Rock, Jonesville, Mich., will build an plant for 
manufacture of self-starters for automobiles 
The Campbell, Wynant & Cannon Foundry Co., Muskegon, 
Mich., plans the construction of a 75x175-ft. addition to its 
foundry at Sanford St. and McKinney Ave., Muskegon Heights. 

The Jackson-Church-Wilcox Co., North Hamilton St., Sag- 
inaw, Mich., manufacturer of steering gears, will build a one- 
story, 60x200-ft. and a two-story, 48x60-ft. addition to its 
plant, both of brick and steel. 

The Sidlo Steel Co. has awarded the 
struction of a five-story, brick factory at 
Chicago, Ill. The estimated cost is $30,000. C 
North La Salle St., is Arch. Noted July 15. 

M. Oschinski will build a_ one-story, 50x100-ft garage to 
cost $3000. J. K. Neebe, 2101 West Chicago Ave., Chicago, IIL, 
is Arch. 

Bids are being received by S. N. Crowen, Arch., 30 North 
La Salle St., Chicago, Ill., for the construction of a one-story 
machine shop for the Pettibone-Mulliken Co., 140 South Dear- 
born St., Chicago, Ill. Noted July 8 

The Central Realty Co., 1102 Grand Ave., 
will build a one-story, 68x120-ft. garage 

E. P. & W. G. Van De Plasche, i 
Wis., contemplates the construction of a 
public garage. 


the 
$10,000. 


Clark St., 


Co., West Fort and 
cost $100,- 


two-story factory to 


is build- 


the 


contract for the con- 
2300 Canal St., 
A. Eckstrom, 5 


Milwaukee, Wis 


, 


Milwaukee, 
70x70-ft 


Lisbon Ave., 
one-story, 


WEST OF THE MISSISSIPPI 


will construct a plant for 


Gilbert Larson, Wahpeton, N. D., 
r¢ The estimated cost is 


the manufacture of farm machinery 
$50,000. 

George L. Brown & Son will construct a garage at 1717 
Oak St., Kansas City, Mo. The estimated cost is $4000 

V. K. Lammana will construct a garage at Kansas City, 
Mo. The estimated cost is $4000. 

The Sands-Smith Motor Co. will receive bids about Aug. 1 
for the construction of a one-story, 92x120-ft. and a two- 
story, 60x108-ft. garage at Kirksville, Mo. 


The Missouri, Kansas & Texas R.R. Co. contemplates the 


construction of a roundhouse at Smithville, Tex W. A. Webb 
is Mer. 

The garage of J. B. Conlisk, Temple, Tex., which was re- 
cently destroyed by fire will be rebuilt The estimated cost 
is $75,000. 

The Chamber of Commerce is promoting the construc- 


tion of an automobile assembling plant at Temple, Tex 


The Chickasha Foundry & Machine Co., Chickasha, Okla., 
is constructing a new foundry to cost about $20,000. 

Russell & Loder plan to build a 56x130-ft. garage at Med- 
ford, Okla. 

Plans are being prepared for the construction of an as- 
sembling and service plant for the Ford Motor Co. at Okla- 
homa, Okla. 

The Studebaker Agency will construct a 50x142-ft. gar- 
age at Albuquerque, N. M. The estimated cost is $8000. 
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WESTERN STATES 


J. W. Playman, Auburn, Wash., will build a commercial 
garage and machine shop at Auburn 

L. M Ellis, Ann Harbor, Mich., is back of a movement to 
build an experimental plant at Bend, Or for the production 
of aluminum 

The Morgan Razor Co., New York, N. Y., contemplates 


building a for the manufacture of 


razors. J 
2 The W. A. Viggers 
incorporated by W 

will establish an 


factory at Portland, Ore., 
Canby Morgan is Pres 
_ Iron Works, Portland, Ore., recently 
. A. Viggers and others, with $15,000 capital, 
iron works 

The machine shops of the Courey Co., 
destroyed by fire with a loss of $75,000, 
cording to press reports. 


recently 
rebuilt, ac 


Ruby, Ore., 
will be 


CANADA 


_ The boiler manufacturing plant of T. Hogan & Co., 123 
Water St., Halifax, N. S.. which was recently damaged by fire, 
will be rebuilt. Noted July 8 ; 

The contract has been awarded by the Montreal Licht. 
Heat & Power Co., Montreal. Que., for the construction of a 
garage at Ann and Ottawa St The estimated cost is $75,000. 

A. Racine, Ltd., 1967 St. Urbain St., Montreal, Que., will 
build a carriage factory at an estimated cost of $3000 
" An addition will be built at the plant of the Canada Steel 
Co., at Gananoque, Ont 
: Bids will be received until July 26 by Chipman & Power 
Engr., 204 Mail Bldg., Toronto, Ont., for the installation of 
one electrically operated turbine pump of 600-gal capacity 
against a 300 ft. head for the city of Oakville, Ont 

The Faced Brick & Machinery Co., Toronto, Ont., will 
manufacture machinery for the manufacture of brick 

The Universal Stove & Furnace Co., Toronto, Ont. will 
equip a new factory for the manufacture of furnaces, in- 
cinerators, crematories and blast furnaces The estimated 
cost is $200,000 J. D. Falconbridge is interested 
_ The Canadian Billings & Spencer Co., Ltd., Welland, Ont., 
is in the market for forge and iron working machinery. The 


estimated cost is $30,000 


George H. King Co., Woodstock. 
for the manufacture of shells 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Ont., will install machin- 


ery 


will rebuild 
John Harvey 


The Robinson Starch Co., Mars Hill, Maine, 
its factory which was recently destroyed by fire 
is interested. 


Fire, July 9, damaged the Delano Planing Mill, Fore St., 
Portland, Maine. Loss, $100,000 

The Mascoma Overall Co., Canaan, N. H., has started work 
on the construction of an addition to its mill 

The Parker Shoe Co., Lynn, Mass., will build a 30x50-ft 


addition to its plant on Lynn St 
The Hydgrade Incandescent Lamp Co., 
build a 52x202-ft. factory with an 11x45-ft 
The Saunders Cotton Mill, Saundersville, Mass., has award- 
ed the contract for the construction of an addition to its plant 


Mass., will 
Boston St 


Salem, 
wing on 


to cost $4800 
MIDDLE ATLANTIC STATES 

Fire, July 11, destroyed the saw and planing mill of the 
R.J. Rogers Lumber Co., Geneva, N. Y oss, $12,000 

The Royal Gem Mills, Herkimer, N. Y., has awarded the 
contract for the construction of a three-story, 60x90-ft. ad- 
dition to its mill Noted July 8 

R. Preisendanz, Camden, N. J., is having plans prepared for 


wagon factory on 
Arch 


four-story, 96x100-ft 
Philadelphia 


construction of a 
Jefferies, 


the 


5Sist St s. © Penn is 


The Paterson Parchmont Paper Co., Paterson, N. J., plans 
to build an addition to its plant on Eighth St., at an esti- 
mated cost of $25,000 

The Ajax-Grieb Rubber Co., Trenton, N. J., plans to build 
an addition to its factory 

Fire, July 12, destroyed the grist mill of the White Oaks 
Milling Co., Hollsopple, Penn Loss, $25,000 

The William Krell Shoe Co., Penn Argyle, Penn. plans to 
build a two-story, 20x30-ft. addition to its plant on Applegate 
Ave 

Thomas Potter & Sons Co., Philadelphia, Penn. manu 
facturer of oil cloth, is having plans prepared for the con 
struction of a four-story, 108x120-ft. factory to replace the 
one recently destroyed by fire Noted July 1. 

The Romberger Knitting ‘o., Philadelphia, Penn., plans to 
build a 40x100-ft. addition to its mi 


Md., plans 


The Baltimore Enamel & Novelty Co., Baltimore, 
plant at 


construction of a 128x300-ft addition to its 
and Clement St 


the 
Woodall 


SOUTHERN STATES 


It is reported that Sexton Bros. contemplates the con- 
struction of a sawmill at Coeburn, Va 

The Parsons Pulp & Paper Co. is constructing a sawmill 
with a daily capacity of 40,000 ft., at Horton, Va 


We are advised that the Richmond Forgings Corporation is 


constructing a hammer shop at Richmond, Va., and will be 
in the market for brass melting furnaces and presses The 
estimated cost is $30,000 Noted July 1 
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Joseph E. Paul contempiaeee the construction of a sawmill 
at White Sulphur Springs, W. Va. 

J. A. Goodman and William Flowe contemplate the con- 
struction of a cotton mill at Concord, N. C. 

W. P. Leister conte mplates the construction of a knitting 
mill at Forest City, ; << 

Bids are being received for the construction of an addi- 
tion to the mill of the Seaboard Milling Co., Sanford, N. C. 

The Buffalo Packing Co. will construct a plant at War- 
rensville, N. C., for the manufacture of boxes and barrels. 

The Community Service Co. contemplates the construction 
of a cottonseed oil mill at Aiken, 8. 

The Douglas Compress Co. has awarded the contract for 
the construction of a cotton compress at Douglas, Ga. The 
estimated cost is $40,000. Noted July 

E. Montgomery, Summerville, Ga., will establish a flour 
mill at Lyerly, Ga. 

The cotton gin of the Farm Products Co., West Point, Ga., 
which was recently destroyed by fire with a loss of $18,000, 
will be rebuilt. Noted June 8. 

Cc. L. Morgan plans to organize a company for the purpose 
of constructing an ice-making plant at Piedmont, Ala. 

The contract has been awarded for the construction of a 
plant with a daily capacity of 100,000 ft. of lumber at Hatties- 
burg, Miss., for the Tatum Lumber Co. 

T. L. Wainwright and associates Stonewall, Miss., contem- 
plates the construction of a plant at Meridian, Miss., for 
bleaching dye, treating cotton linters, yarn, etc., for surgical 
purposes. 

G. M. Flynn, Columbus, Miss., and D. K. Jeffeies, Chicago, 
Tll., have purchased a site at Scott, Miss., and will construct a 
sawmill. 

The plant of the George Vinson Shingle & Mfg. Co., Ber- 
wick, La., which was recently destroyed by fire with a loss 
of $25,000 will be rebuilt. Noted July 8. 

J. H. Frasier contemplates the construction of a sawmill 
at Jonesboro, La. 

The Otis Mfg. Co., manufacture of mahogany, contem- 
plates the construction of a plant at New Orleans, La. 

The Town Creek Milling Co. has awarded the contract 
for the construction of a mill at Lenoir City, Tenn. The esti- 
mated cost is $30,000. Noted Apr. 1 and 8. 

The Tennessee Biscuit Co., recently incorporated with a 
capital of $100,000, will construct a factory at Nashville, Tenn. 

A. Christensen is Pres 

Fire recently destroyed the saw mill of Fred Flaughers, 
Falmouth, Ky. Loss, $4000. 


MIDDLE WEST 


The contract for the construction of a three-story, 65x100- 
ft. factory at East 27th St. and St. Clair Ave., Cleveland, 
Ohio, for the Musterole Co., manufacturing chemist, has been 
awarded. Estimated cost, $50,000. 

Plans are being prepared by Ray M. Fuller for the con- 
struction of a 50x133-ft. addition to the plant of the Toledo 
Ford Tire Co., Western and Lima Ave., Findlay, Ohio. 

The Fostoria Provision Co., 106 North Main St., Fostoria, 
Ohio, will soon award the contract for the construction of a 
packing plant. Noted Mar. 

The United States Clay Products Co., Uhrichsville, Ohio, 
has awarded the contract for the construction of a plant for 
the manufacture of sewer pipe. Estimated cost, $95,000. Noted 
July 30, 1914. 

The Standard Products Co., Indianapolis, Ind., organized 
recently with a capital of $250,000, will build a canning 
factory. 

Thomas Graham & Co., 711 West St., Madison, Ind., manu- 
facturer of spokes, will rebuild its factory which was re- 
cently destroyed by fire. John B. Ross is Pres. and Mer. 
The estimated cost is $15,000. 

The Woodbury Glass Co., Winchester, Ind., plans altera- 
tions and additions to its plant.’ George E. Leggett is Mer. 

The Muskegon Brewing Co., Muskegon, Mich., plans the 
construction of a plant. Frank Webster is in charge. 

Fire, July_5, destroyed the grain elevator of the Turner 
Hudnut Co., Chillicothe, Ill. Loss, $20,000. 

Fire, July 10, destroyed the mill of the Bothwell Lumber 
& Cedar Co., Menominee, Wis. Loss, $10,000. 


WEST OF THE MISSISSIPPI 
The Cascade Equity Codperative Association plans the 
construction of a grain elevator at Cascade, Mont. 
The Farmers Coéperation Association contemplates the 
construction of a grain elevator at Three Forks, Mont. 
J. H. Hamlin & Sons Stave Co. contemplates the con- 
struction of a sawmill at Arkadelphia, Ark. 


The contract has been awarded for the construction of a 
cotton gin at Eudora, Ark., for the Eudora Gin & Mill Co. 


It is reported that W. E. Wolchansky contemplates the 
construction of a cotton gin at McGehee, Ark. 

A company is being organized by P. E. House and asso- 
ciates with a capital of $50,000, for the purpose of construct- 
ing a flour mill at Paragould, Ark., with a daily capacity of 
150 bbl. 

The E. B. Chenowith Gin Co. has been organized with a 
c anne il of $15,000 for the purpose of constructing a cotton gin 
at Dallas, Tex. R. W. Blair is interested. 

The Cotton Pickers’ Steel Spring Knee Pad Mfg. Co. will 
construct a plant for the manufacture of a patent knee pad at 
Dallas, Tex. W. R. Holsey is interested. 

The Edinburg Grain & Milling Co. has awarded _ the con- 
tract for the construction of a mill at Edinburg, Tex. The 
estimated cost is $7000. 
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J. St. Mary, Galveston, Tex., contemplates the construc 
tion of a cotton concentration plant with a capacity of 25,00: 
bales. The estimated cost is $75,000. 

The Rotary Flytrap Co., recently organized, will construct 
a plant at Houston, Tex., for the manufacture of flytraps. L 
C. Christian is interested. 

The White Hall Gin Co. will construct a cotton gin at 
Navasota, Tex. The estimated cost is $9000. C. C. Camp is 
interested. 

The G. B. R. Smith Milling Co. has increased its capital 
from $100,000 to $200,000 for the purpose of improving it: 
flour mills at Sherman, Tex. 

The Brown Cotton Oil Co. will construct a cotton seed oi! 
mill at Anadarko, Okla. A. D. Brown is interested. 

Earl Allen contemplates the construction of a sawmill and 
equipping a factory for the manufacture of boxes at Ardmore 
Okla. The estimated cost is $20,000. 

The Hobart Cotton Oil Mill Co. will construct a 24x158-ft 
cotton gin at Hobart, Okla. 

WESTERN STATES 
_ The Utah-Idaho Sugar Co., Blackfoot, Idaho, plans to make 
improvements including a pumping plant. The estimated 
cost os $35,000. 

The sawmill and box factory of Edward Johnson, Brews 
ter, Wash., which was recently destroyed by fire with a 
loss of $75,000, will be rebuilt. Noted July 15. 

S. Kennedy, Chehalis, Wash., plans to build a factory at 
Chehalis for the extraction of peppermint oils from mint. 

Bart Armstrong, Great Falls, Mont., has secured a site at 
Pullman, Wash., and will build a grain elevator. 

_R. Thomas, Albany, Ore., has secured a site at Albany and 
will build a paper manufacturing plant to be known as the 
Thomas Pulp & Paper Co. 

The Scanlon-Gipson Lumber Co., Minneapolis, Minn., plans 
to build a sawmill at Bend, Ore. 

H. Siskin, Los Angeles, Calif., has had plans prepared for 
the construction of a factory at 35 East Pico St. for the man- 
ufacture of furniture. 

Fire recently destroyed the factory of the Goodyear Rub- 
ber Co., Coleridge St. and Virginia Ave., San Francisco, Calif. 
Loss, $15,000. 

_ The salmon canning plant of the Alaska Fichermens’ Pack- 
ing Co., on the Kogiung River, Bristol Bay, Alaska, was re- 
cently destroyed by fire with a loss of $175,000. It is under- 
stood that the plant will be rebuilt. 

CANADA 

John Carew, Thomas Hodgson and William Street plan to 
build a chemical works at Fenelon Falls, Ont. 

_ The planing mills owned by Thomas Roussel & Son, 
Nightingale Ave., Hamilton, Ont., which were recently de- 
stroyed by fire with a loss of $10,000, will be rebuilt. 

Fire, July 7, destroyed the mill of the Canadian Pulp & 
Lumber Co., Latchford, Ont. Loss, unknown. 

The Hurlbut Co., Ltd., Preston, Ont., is building a two- 
story, 40x175-ft. factory. Motors, shoe machinery, elevators, 
and small conveyors will be required. The estimated cost is 
$25,060. Noted July 8. 

_ Scott Bros., Birch Hills, Sask., contemplates the construc- 
tion of a flour mill at Birch Hills. 

The Anvil Island Brick Co., Vancouver, B. C., contem- 
plates rebuilding and re-equipping its brick manufacturing 
plant. The Geijsbeek Engineering Co., Blake-McFall Bldg., 
Portland, Ore., is Engr. 





NEW INCORPORATIONS 











METAL WORKING 

The following companies have been incorporated to manu- 
facture: 

Motor Products Co., Inc., Stamford, Conn. Capital, $125,000. 
Incorporators: Allen Sheldon, Floyd B. Bartram, both of 
Stamford; R. K. Green, Meriden. 

Endicott Forging & Mfg. Co., Endicott, N. Y.; machinery 
and foundry supplies. Capital, $50,000. Incorporators: Ira 
E. Zimmer, Sidney J. Marshall and William H. Stone, Bing- 
hamton, N. Y. 

Henry Barnes Co., New York, N. Y. (Borough of Brook- 
yn machines. Capital, $9000. Incorporators: W. F. Prior, 
ie FB 975 Ocean Ave., Brooklyn. 

Jones Pneumatic Tire Spring Co., Inec., New York, N. Y. 
(Borough of Manhattan); pneumatic springs. Capital, $100,- 
000. Inecorporators: M. Ash, E. Goldstein, M. B. Loeb, 55 Wail 
St. 


1 
I 


United Welding & Mfg. Co., New York, N. Y. (Borough of 
Queens); machinery apparatus. Capital, $5000. Incorpora- 
tore; E. S. Foster, C. Glacomarra, J. Kohrman, 81 East 125th 
St.. New York. 

St: indard Scale & Supply Co., Wilmington, Del.: weighing 
machinery. Capital, $1,250,000. C. H. Loomis, 136 West Broad- 
way, New York, is interested. 

Greentown Aluminum Co., Greentown, Ohio. Capital, $25,- 
000. Incorporators: A. C. Myers, Claude K. Donat, F. O. Bos- 
ton, Harvey C. Weary and B. P. Hoover. 

Security Metallic Grave Vault Co., Orrville, Ohio. Cap- 
ital, $200,000. Incorporators: D. C. Boyd, H. D. Shannon, H. 
D. Wyre, E. Hirth, J. E. Kraft and J. C. Bechtel. 

National Surfacing Machine Co., Toledo, Ohio. Capital, 
25,000. Inecorporators: F. K. Hogue, H. S. Bassett, C. W. 
logue, L. J. Weadock and W. F. Watts. 

Toledo Electro-Plating & Stamping Co., Toledo, Ohio. Cap- 
ital, $50,000. Inecorporators: T. H. Gardner, Jeremiah Bing- 
ham, ‘J. Bingham, E. Gardner and Chester Hand. 
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headquarters in New York City, will be assumed by George 
y. Neil. 
In the recent reorganization of the Bayonne Casting Co., 


has become general manager, 


Bayonne, N. J., McNamara 
who has severed his connection with 


succeeding w. E. ( Jakley, 























the company. 
Tn the acquisition of the Neil Machinery Co., Fairbanks, é To facilitate increased production the J. N LaPointe Co., 
wrse & Co. have taken over the agencies for the following New London, Conn., has started the erection of a two-story 
ichine-tool builders. Lees-Bradner Co., Kern Machine Tool building, 40x80 ft. 
, Springfield Machine Tool Co., Colburn Machine Tool Co., The Corliss Carbon Co., Bradford, Penn., has opened an 
d the Bridgeford Machine Tool Co. The management of the office at 1052 Peoples Gas Building, Chicago, Ill. The Western 
ichine tool department of Fairbanks, Morse & Co. with district is now in charge of Frank D. Frawley. 
PELL LULU CLOG BCC CCL LCL LL VOUAEUUAEEUUAEUUUAEUUUEETU ARO AEE AE UVUUNVLALUUUUUUEUU AU AUEUEUAADANBADAAADADEDALEDOOSUUEONUNUINLEUNNUA 
: ° °o 
Class . dvertising 


Positions Wanted, 3 cents a word, minimum charge 50 cents an in ertion, 
payable in advance 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion. 

Count four words for keyed address care of New York; five for Chicago. 
Abbreviated words or symbols count as full words. 


| 


Copy should reach us not later than 10 A.M. Friday for ensuing week's 
issue Answers addressed to our care, Tenth Avenue at Thirty-sixth St., 
New York or 1144 Monadnock Block, Chicago will be forwarded (except- 
ing circulars or similar literature) 

No information given by us regarding keyed advertiser’s name or address. 
Original letters of recommendation or other papers of value should not be 
inclosed to unknown correspondents, Send c ples 


Advertisements calling for bids, $3.60 an inch per insertion. 


TTT 
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POSITIONS OPEN 


Connecticut 


MARINE MACHINIST wanted to establish repair shop at 
new shipyard; special inducements to right man. », 90, Am. 
Machinist. 

eXPERIENCED DRAFTSMEN on rolling and wire mill 
machinery; also on general mill work; location, Connecticut; 
state age, experience and salary expected. P. 99, Am. Mach. 

Indiana 
WE ARE CONTINUALLY increasing our force. We in- 


vite applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind. 
Missouri 

FIRST-CLASS MECHANICAL DESIGNER wanted with ex- 
perience on electrical apparatus; applications should state 
age, education, experience in detail, whether married or single 
and salary expected. Apply Chief Draftsman, Wagner Elec- 
tric Mfg. Co., St. Louis, Mo. 

New Jersey 


FIRST-CLASS ALL-AROUND MACHINISTS and milling 
machine hands. Simplex Automobile Co., Inc., New Bruns- 
wick, N. J. 

DRAFTSMAN familiar with machine tool designing; state 


age, experience and salary wanted. Anthony S. Hill, Hacketts- 
town, N. J. 
New York 

MECHANICAL ENGINEER; specialized design 
struction of small intricate machinery and electrical 
such as calculating machines, printing telegraph, etc.; excep- 
tional opportunity for right man. P. 96, Am. Machinist 

SALESMAN WANTED, having experience in tool steel and 
alloyed steels preferred; opportunity for advancement In 
order to secure attention application must positively state 
age, experience and salary expected. P. 109, Am. Machinist. 

Ohle 

WANTED IN CLEVELAND—Superintendent in stamping 
works making small specialties. Must understand making 
estimates on new work, including tools, and be familiar with 
piece work. State age, experience and salary expected. P. 
51, Am. Mach. 

FIRST-CLASS MACHINE TOOL DRAWING ROOM MAN; 
one having had experience and who can design and direct the 
design of medium and heavy machine tools; give age, tech- 


and con- 
devices 





nical and practical shop and drawing-room training. P. 91, 
Am, Machinist. 
Pennsylvania 
FOREMAN: experienced in manufacture of files in all 





branches—large city—state age, experience, salary and refer- 
ences. P. 81, Am. Mach. 

FIRST CLASS ENGINE LATHE, milling machine and uni- 
versal grinder operators. Men familiar with tool room work 
on above machines. Apply at Employment Department, West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Penn 

MEN wanted to operate Gisholt engine, Libby lathes and 
one of the 


Warner and Swasey lathes. Experience on any 
above-named machines will qualify a man for a _ position. 
These are excellent paying jobs. Apply at the employment 
department, Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Penn. 


WE ARE CONSTANTLY MAKING ADDITIONS to our force 
and invite correspondence from first-class lathe hands, boring 


mill and planer hands We can offer unusual opportunities 
to ambitious men. General Electric Co., Erie, Penn. 

LEADING GRINDER HAND on internal and cylindrical 
work: man who can operate machine on miscellaneous class 
of work and who can look after four to six men; good wages 
and steady work for right man; state age and experience. 
P. 95, Am. Machinist. 

Vermont 

TOOL MAKERS WANTED—Two good men required, ex- 
perienced on machine tools, jigs and fixtures or special pre-, 
cision machinery (punch and die makers not wanted) In 


reply give age, nationality, wage expected and by whom em- 
ployed in the past, stating how long with each. The Fellows 
Gear Shaper Co., Springfield, Vt. 


M 
MACHINISTS WANTED—A few first-class men needed in 
all departments; only experienced men who have worked at 
least a year in last place need apply; give age, nationality, 
wage expected and by whom employed The Fellows Gear 
Shaper Co., Springfield, Vt 


Employment Agencies 


agree t 


g refund any regtstration 
when 


igenctes advertising in 
position ts secured 


within the first 


zhe Employment 
fee on demand any time 


IMMEDIATELY—Several 
drilling, profiling departments, A-1 jig 
chief inspectors, office man understanding 
chasing department. Applications treated 
ares Reference & Bond Assn., Lapham 
x & 


his pap 
siz months 
for milling, 
designers, draftsmen, 
shorthand for pur- 
confidential Em- 
Bldg., Providence, 


WANTED foremen 


AGENCY, INC., Monadnock Block, 
Chicago—Established years; finds high-grade men _ for 
executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
of work Note high 


ENGINEERING 


99° 
“«“ 


THE 


for any cause other than completion 
employment efficiency. Send detailed description of men 
needed—we do the rest. 

SALES MANAGERS, two, thoroughly familiar with ma 
chinery game; $3000. $5000 Superintendents and foremen 
familiar with arsenal and ammunition plants; $1800-$5000 


Credit man, machinery; $1500 Two shop superintendents 
$2000-$2500. We register high-grade technical and commercial 
men only. H. H. Harrison & Co., 807 Association Bldg., Chicago 
CORRESPONDENT 

THE UNDERSIGNED plans and conducts correspondence 
for positions in technical, manufacturing and professional 
lines for $2500 to $15,000 men exclusively. Gomplete privacy 
assured. No commission charged; only service fee and 
age. Send name and address only, in confidence, for prefatory 
details. W. Bixby (Established 1910), Sl Niagara Square, 
Buffalo, : 


post- 
R. 
N. ¥ 


POSITIONS WANTED 


FOREMAN POLISHER AND BUFFER, now in 
70 men, wishes to make change; best reasons; A- 
18 years’ experience; any location r. r, 93, Am, 

SUPERINTENDENT similar executive position; 
foundry, machine shop 


charge of 
reference; 
Machinist. 
tech- 


or 


nical graduate; nine years’ experience 
and assembly work; successfully accomplished time study 
and time-setting work for prominent machine tool manufac- 
turer, leading up to present traveling position as high-speed 
expert and adviser; prefer locating with manufaeturer in 
Middle West with whom demonstrated ability will earn the 
chance of acquiring an interest in the business. P. W. 122, 
Am. Machinist. 
Illinois 
DESIGNER with a broad experience on special machinery 
and tools for reducing costs > W. 105, Am. Mach., Chicago 
FACTORY MANAGER is desirous of forming another con- 
nection with a reliable firm. Experienced on small and me- 
dium work such as guns, typewriters, office specialties, etc. 
At present have entire charge of large factory, including cost 
Highest references from former 


and purchasing departments 
G Am. Mach., Chicago, 


Massachusetts 


employers. P. W. 54, 


PATTERNMAKER, executive ability, 25 years’ practical 
experience on engines, machinery (varied types), familiar 
with work for loam and green seeks responsible posi- 


sand, 
W. 121, Am 
34, having 


Machinist 
valuable 


references P 
TOOLMAKER, 


tion: reliable 


FOREMAN experience 


in the supervision of building special machines, jigs, fixtures, 
gages and punch and dies for accurate production, wants 
growing position in New England P. W. 92, Am. Machinist 

SUPERINTENDENT, assistant or general foreman with 
broad experience in interchangeable manufacturing; good or- 
ganizer, systematic methods in handling production, excellent 
reputation as A-1 man on tool and die designing and con- 
struction work, now employed; location immaterialL P. W 
73, Am. Mach. 
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SUPERINTENDENT, CHIEF DRAFTSMAN or other re- 
sponsible position desired by a thorough mechanic, expert 
designer of special and automatic machinery and production 
tools, an executive and organizer with exceptionally broad 
experience; now employed. P. W. 106, Am. Machinist. 

Michigan 

DESIGNE R, German, technical high school graduate, 16 
years’ experience with first-class European and American 
firms in designing special machines, tool and fixtures for 
manufacturing parts of motor cars, machine tools and ball 
bearings, wants responsible positon. At present engaged; a 
hustler; ‘best references. P. W. 89, Am. Machinist. 


New Jersey 

MACHINE SHOP FOREMAN looking for position, at pres- 
ent employed, but desires to make a change; 40 years of age 
12 years as foreman. P. W. 112, Am. Machinist. 

TOOL AND DIEMAKER FOREMAN; 15 years of practical 
experience on high-grade small and medium size interchange- 
able work; first-class designer and efficiency man; 30 years 
old and a hustler. P. W. 103, Am. Machinist. 

SUPERINTENDENT or ASSISTANT SUPERINTEN YDENT 
with broad executive and mechanical ability is open for a 
responsible position with a reliable concern. Aggressive, 
thoroughly reliable, with large factory experience. A special- 
ist on production; excellent references. P. W. 76, Am. Mach. 

SHOP MECHANIC—Thoroughly practical shop mechanic, 
American, married, technical education, 15 years’ experience 
designing and building medium and light automatic machines; 
sheet metal work, rolls and forming tools; eight years with 
large brass manufacturing company; now employed; wishes 
to increase opportunity by change; opportunity more import- 
ant than salary; best of references as to character and 
ability. P. Ww. 106, Am, Machinist. 


New York 

MECHANICAL DRAFTSMAN, detailer, tracer; three years’ 
experience; moderate salary. Pe. W. 113, Am. Machinist. 

PRATT GRADUATE, diligent worker, with short drafting 
experience, desires position; any location. P. W. 114, Am. 
Machinist. 

TOOL DESIGNER—Efficient man wants position in or near 
New York City; 10 years’ shop and two years’ office experi- 
ence. P. W. 108, Am. Machinist. 

MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools open for 
responsible position. P. W. 75, Am. Mach. 

FOREMAN, tool room, manufacturing or chief inspector; 
well experienced in interchangeable manufacturing and equip- 
ment for same. P. W. 120, Am. Machinist. 

FACTORY CLERK, at present employed, desires change; 
thoroughly experienced all up-to-date methods of cost finding; 
New York or vicinity. P. W. 107, Am. Machinist. 

MANAGER—Experienced in uptodate manufacturing meth- 
ods; with ability to build from the ground up or to rehabili- 
tate a run-down establishment. P. W. 98, Am. Machinist. 

SUPERINTENDENT OR WORKS MANAGER; 25 years’ di- 
versified manufacturing and executive experience; result get- 
ter by intensive methods, successful handler of men; check 
my abilities against your requirements. P. W. 97, Am. Mach. 

SUPERINTENDENT or WORKS MANAGER, twenty years’ 
experience. Steam engines, turbines, pumps, condenser and 
large gas engines. A first class mechanic in all branches. Can 
organize a plant and get results. Now employed. P. W. 55, 
Am. Mach 

FOREMAN TOOL AND DIEMAKER, experienced in inter- 
changeable part work; first-class references; location imma- 
terial. P. W. 124, Am. Machinist. 

MACHINIST, 36 years old, wants position; something not 
every man would or could do and where 100 per cent. honesty 
is appreciated; not afraid of long hours or hard work; have 
executive ability and some technical training. P. W. 101, Am. 
Machinist. 

I DESIRE POSITION with manufacturing concern which 
will offer opportunity for advancement; age 26; good general 
business training; nature of work and compensation second- 
ary; will go to any part of the country; best references. P. W 
102, Am. Machinist. 

MECHANICAL ENGINEER, college graduate, over 12 
years’ experience, competent systematizing and supervising 
drafting room, first-class designer, also competent in engi- 
neering and efficiency end, especially desirous position with 
young concern, where best prospects. P. W. 118, Am. Mach. 

AN EXPERT on heat treatment of steel, with years of 
practical experience in charge of large plants, having a thor- 
ough knowledge of the manufacture of steel, familiar with 
all.instruments and the latest methods, will consider a posi- 
tion in any part of United States or Canada. P. W. 104, Am. 
Machinist. 

SUPE RINTENDENT, mechanical engineer or master me- 
chanic, 25 years of broad and successful experience; execu- 
tive and organizing ability. Thorough in modern shop and 
manufacturing methods; wants big proposition; 15 years with 
two of the largest concerns in U. S. Al references; inter- 
view desired. P. W. 60, Am. Ny 

AMERICAN, 33, single; technical education; six years’ shop 
work and draftsman, connected for past five years with East- 
ern manufacturer in charge specialties sales department, is 
seeking larger prospect; successful salesman: excellent cor- 
respondent; thoroughly familiar with present-day methods of 
manufacturing and marketing products. P. W. 123, Am. Mach. 


DO YOU NEED THE SERVICES of an energetic man, 32 
years of age, with ambition and vitality, who has held execu- 
tive position in first-class tool room? Has held position as 
tool designer and later two years as chief draftsman. Now 
employed as production foreman in a plant manufacturing 
small interchangeable parts with close limits. Knows when 
a machine is properly set up to give best production. Thor- 
oughly familiar with all branches of manufacture, piece-rate 
setting, costs of tools and of product. Permanent position 
with good prospects of advancement sought. P. W. 119, Am. 
Machinist. 
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Ohio 


AS SUPERINTENDENT or MANAGER, good mechani: 
executive; replies treated confidentially. P. W. 854, Am. Mac! 
Chicago. 

CARBONIZER AND HEAT TREATER of steel desires p 
sition as foreman or assistant foreman; wide experience, u; 
to-date knowledge; technical education. P. W. 110, Am. M 
chinist, Chicago 

EXPERIENCED BUSINESS MAN, salesman, draftsma 
machinist and heat treater desires position; technical edu 
tion; executive ability; age 36; moderate salary. P. W. 11 
Am. Machinist, Chicago. 

MECHANICAL ENGINEER, technical graduate, 12 year 
experience in foundry, shop and drafting room, with exec 
tive experience and good record, desires position as chi: 
engineer, superintendent, manager or assistant. P. W. \s 
Am, Machinist, Chicago. 

SUPERINTENDENT OR MECHANICAL ENGINEER; 
years of practical and successful experience, executive a: 
organizing ability; thorough knowledge of modern and ef! 
cient manufacturing methods; reference and other inform 
tion furnished on request; would prefer personal intervie) 
P. W. 88, Am. Machinist, Chicago. 


Pennsylvanie 
SUPERINTENDENT; energetic, aggressive, experienced 
rapid production of interchangeable parts of cast, sheet ar 
soa. soteriats: foundry, nickel plating; technical educatio: 
P. . 117, Am. Machinist. 
Tennessee 


SUPERINTENDENT of stamping plant wants to was 
change. P. W. 77, Am. Machinist. 


WANTED 


CATALOGUES of wire straightening and cutting machines 
W. 94, Am. Machinist, 6 and 8, Bouverie St., Fleet St., Lon 
don, E, C. 

WE ARE IN NEW YORK CITY and want a large quantit 
of small, accurate work from turret lethes. Firms wantin; 
immediate work are asked to apply for further particular 
to W. 86, Am. Machinist. 

AGENTS AND SALESMEN 

TO ENERGETIC AND PROGRESSIVE specialty salesme: 
we can offer an unusual opportunity in the sale of our oxy 
acetylene welding equipment, acetylene cylinders and sup 
plies. Choice territory still open. Unlimited opportunity ani 
prospects in selling to mills, machine shops and foundries 
Any concern building or using machinery or metal is an in- 
terested prospect. In answering give previous experience, 
references and territory with which you are familiar. Th: 
Searchlight Co., 1016 Karpen Bldg., Chicago, III. 


CONTRACT WORK 

PUNCH PRESS poe. jigs, fixtures, etc. Taylor-Shantz 
Co., Rochester, N. 

MACHINERY, A. or medium, designing, models, dies o: 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 


WE HAVE AN UP-TO-DATE FOUNDRY and produce 
highest quality of gray iron, semi-steel, and brass cast 
ings Also operate first-class pattern and machine shop 
Would be pleased to figure with machine tool, implement o: 
specialty manufacturers. Will furnish castings only or finish 
work. Cumberland Foundry & Mfg. Co., Nashville, Tenn. 


BUSINESS OPPORTUNITIES 


WILL LEASE foundry, 85’x38’; machine shop, two-story, 
130’x35’; vacant building, one-story, 195’x45’; brick buildings, 
first-class condition; railroad siding, main line Penna. R.R.; 
Eastern Pennsylvania; cheap labor and living; lease separaté 
or together. B. O. 116, Am. Machinist. 

EASTERN ROLLING MILL will lease modern mills and 
furnaces; three railroad sidings with coal trestle; equipped 
for rolling steel billets and manufacturing bar iron, fende: 
iron, socket iron, shafting, horseshoe, rivet and nut iron, 
track bolts and nuts, railroad, ship and wharf spikes; equipped 
with lathes and other machinery for ready manufacture of 
materials now in urgent demand; excellent location in city, 
with cheap skilled labor and living; seven acres; good build- 
ings; ready for immediate occupancy. Please establish iden- 
tity when answering. B. O. 115, Am. Machinist. 


MISCELLANEOUS 
PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. Cc. Inventor's handbook sent upon request 


MONEY IN PATEN We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write fo: 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. 
patant Atty., P. H. Pattison & Co., 927 G Street, Washington 
dD. : 


FOR SALE 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 





Additional Want and For Sale Advertisements and Adver- 
tixing of Seeond-Hand Machinery appears cn 
pages 146 and 147 
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How I Use The American Machinist 


By FRED LEWIS, 


Machine Shop Foreman, Messrs. Priestman Bros., Lid., Holderness Foundry, Hull, England. 
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HAVE been a constant reader of the 

“American Machinist’ for a good 

number of years and have found it 
invaluable in many ways. 


In the first place, I use it to keep myself 
posted with the latest machinery. 


I have also used it to obtain situations, 
and have found that some of the best 
firms in this country advertise in it when 
in want of men for the higher positions. 


I also follow the practical shop kinks very 
closely and have found this a great service 
in many cases. Have found many excel- 
lent tables and data on different subjects. 
These | carefully keep and | have quite a 
large book containing them which | have 
cut from the American Machinist at times, 
and purpose shortly to have these bound 
in proper book form. I consider it will be 
a most valuable book. 


Until recently | was engaged with one of 
the largest motor car firms in England. 
I obtained the situation through the 
American Machinist and by studying same 
and keeping myself so well up in the latest 
machinery rose to a good position, and 
when the firm started reorganizing and 
extending their machine shops, I was 
chosen to make suggestions for any new, 
up-to-date machinery on the market; 


also to lay out operations for the new ma- 
chines and estimate the savings on these 
new machines. 


I can assure you | could not have done 
this without the American Machinist. 
While with this firm they bought a large 
number of American machines, including: 


Potter & Johnston Auto- 
matics. 

Acme Automatics. 

Gridley Automatics. 

Cleveland Automatics. 

Pratt & Whitney Thread 
Millers. 


Brown & Sharpe Milling 
Machine. 

Becker Milling Machine. 

Ingersoll Milling Machine. 

Warner & Swasey Turret 
Lathes. 


Cincinnati Gang and other 


Lapointe Broaching Ma- Drills. 

chines. Brown & Sharpe Cylinder 
Lodge & Shipley Centre Grinders. 

Lathes. Heald Crank and other 
Hendy Norton Centre Grinders. 

Lathes. Brown & Sharpe Automa- 


tic Gear Cutters. 
Fellows Gear Shaping Ma- 


chines and others. 


Lo-Swing Centre Lathes. 
Libby Turret Lathes. 
Bullard Boring Mill. 


I can assure you the above machines were 
mostly bought through my recommende- 
tion, so you see the American Machinist 
was again a great help to me. 


I am now holding the position of Head 
Machine Shop Foreman with a noted 
firm of engineers, and | always consider 
I have the American Machinist to thank 
for my success in the engineering world, 
and would, and do, advise anyone in my 
line to follow it very closely. When I have 
finished with mine each week I take it to 
the shop for the use of any man who wants 
to read it. 
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Maim Source of French Munitioms 


SPECIAL CORRESPONDENCI 





and iron mines, blast furnaces, rolling mills, canais, rail 
SYNOPSIS—France is one of the few nations roads and several proving grounds for artillery of all 
which do not complain about a lack of munitions. kinds and for torpedoes and submarine 
Possibly a very good reason for this is the fact Metallurgical industry started at the village of Crosot 
that she POSSESSES in the Creusol Works one of lhe soon afte the diecavesy of a coal field in 1502. In 1782 
finest and most diversified munition plants in the a foundry was eatablished which was known as the Roval 


world. This article describes some of its varted Foundry of Montcenis Cast-iron a 
artivities, and reproduces interesting photographs 


nd bronze cannon 





of plants and products, lake tL] just pre vious lo the 
outbreak of the Kurope an War. 





While munition manufacturing in war time is by no 
means restricted to a few shops, there is found in almost 
every country a certain leading plant which stands out 
as its main source of supply. The Creusot Works, as the 
plant of Messrs. Schneider is commonly called, stand out 
predominant in France. They have a distinction of which 
possibly no other munition plant can boast and which is in 
part due to traits peculiar to French nationality. In no 
other plant can be found the amazing diversity-of prod- 














ucts, which include battleships, guns of all calibers from 


FIG. 1. ONE OF THE FAMOUS CRE 


the famous “75” to the heaviest battleship turret-cannon, ann Canaan 
torpedoes, submarines, mines, large and small projectiles, , ce 

armor plate, field-gun carriages, fuses, battleship turrets, ere turned out there in great numb 
steam engines, locomotives, electrical machinery, precision French Government. But the real 
instruments, automobiles—in fact almost every metal con- property as a private arsenal did not 


struction that is utilized in war times, with the possible under the control of Joseph Eugen 
exception of small arms and ammunition. As subsidiary brother Adolphe. The present head of 


to these various activities, under the same control, are coal Charles Eugene Schneider, is a 
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FIG. 3. HEAVY-PROJECTILE TURNING AT CREUSOT 
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It was at Creusot that Francois Bourbon, the engineer, 
avented the steam hammer in 1841. The consequence 
was such a revolution in forging that the size and quality 














FIG. 2. THE ROYAL FOUNDRY OF MONTCENIS 


of single pieces that could be turned out reached propor- 
tions undreamed of until then. Coming indirectly as a 
result, the first armor plates for the protection ot war- 
ships were manufactured in this plant 
during the Crimean War in 1855. 

Some idea of the scope of the Sclnei- 
der plants may he had from the follow- 
ing statistics: The total area of the 
land under their control is 15,000 acres, 
of which 150 acres are covered by in- 
dustrial buildings. Within the grounds 
there are 180 miles of railroad tracks 
on which run 65 locomotives and 5700 
cars. Steam and gas engines, total- 
ing 70,000 hp., are utilized, while the 
electrical power amounts to 16,000 kw. 
There were 4200 machine tools just 
before the outbreak of the war, and 
without doubt since that time the num- 
ber has almost doubled. 

Nor have the activities at this plant 
been confined solely to the interests 
of the company. The welfare of the 
emplovees has been looked after in 
large measure, as evidenced by courses in elementary and 


high technical training, mutual-aid societies, housekeep- 


ing schools, homes for the aged and half-orphans, and 


the establishment of savings bank institutions. 

















MACHINIST Vol. 43, No. 5 
It was at the Creusot Works that the manufactur 
of French artillery was first developed. Up to the wa 
of 1870-71, little was known of the qualities require: 
of steel for the purpose of cannon manufacturing. At 
the request of the French Government, the officials o 
this plant undertook a series of thorough experiments t 
determine the qualities and conditions which the meta 


must fulfill. Their success in this work was marked. 


and after two or three years devoted principally to re 
searches, the output was increased materially. From 187? 
to 1880 more than 800 guns and gun carriages wer 
turned out at the Creusot Works. It was here also that 
the first hardened cast-iron turret for the French Engi 
neers Corps was manufactured. 

The latest innovation in these works consists of new 
shops for the manufacture of large-caliber cannon. Thes: 
shops were planned with a view to the construction o 
pieces much larger than the largest now in use. Th 
building is 650 ft. long and 200 ft. wide, and is served 
by a 120-ton electric traveling crane with a span of 84 
ft. Some of the machine tools in this shop are more 
than 160 ft. in length. The first cannon having recoil cy! 
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FIG. 5. AN 8000-TON FORGING PRESS 


inders of the Schneider system were built between 1897 


and 1899. At present these works comprise a complete 
artillery system for furnishing material for field, moun- 
tain and landing batteries; for army heavy artillery; for 





FIG. 4. A LATHE 120 FT. LONG, BORING A 305-M.M. GUN 
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re, fortress, coast and naval guns; and for cupolas and — armor plate rm quires enormous ingots of steel. As far hack 
irrets. as 1878 a 120-ton ingot was produced at the Creusot 
The forge department of the Creusot plant is one of Works. 

ie most important, handling as it does both the armor 
late and the heavy ingots for gun forgings. The press ARTILLERY Works av Harrvevn, Havre ann Tov 


nd steam-hammer plant is 1000 It. long and 160 ft. The demands for increased artill ry capac t\ resulted in 
de. The large presses are placed in the axis of the cen the purchase of the Mediterranean forges and yards at 


tral section, while the heating ovens, power generators and Havre. These works consist of seven large shops placed 














FIG. 6. MAKING SHRAPNEL AND EXPLOSIVE SHELLS AT HARFLEUR 














FIG, 7. LARGE-GUN TURNING DEPARTMENT AT HAVRE 


accumulators are placed in lateral bays. Among tne side by side, cach 10 tt. long and arying in width from 
equipment worthy of note are forging presses ol 1200, 19 to 55 ft. At thi ant fuses and torpedos are con 
2000, 3000 and 10,000 tons, shaping presses of 1200, structed and artille is adjusted and mounted. At 
6000 and 8000 tons, and two piercing and chasing presses Ilarfleur large works are kept busy on the manufacture olf 
of 1200 tons for projectiles and torpedo reservoirs. projectiles and fuses. A feature of this plant is the ab 

These presses are served by rolling bridwes and cranes sence of be It cdrive , Cie ly Ih hein tool havin it Own no 


of 100-, 150- and 200-ton capacity. The manufacture of tive power, 
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A little more than a mile from Harfleur is situated 
the Hoc Works, which are reserved for the principal ma- 
nipulation of powders and explosives. An explosive shaft, 
armored and covered with stout terraces, is provided for 
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FIG. 8. THE ST. HENRI POLYGON FOR HIGH-ELEVATION 
FIRING TESTS 
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for practice at all angles from 10 to 30 deg. One of thi 
rooms is designed particularly for experiments again 
armor plates. 

A number of concrete pits serve for mounting turret 
of various calibers, which can thus be tested under servi 
conditions. Shots can also be fired against mounted tw: 




















FIG. 9. THE LONG-DISTANCE SEA RANGE AT HOC 


rets to prove their armor and the endurance of their con- 
struction. 

For firing guns with a high elevation, and especially 
howitzers, a polygon was created at one end of the Creusot 





the purpose of making experiments on 
the effect produced by the bursting of 
projectiles and the working of fuses 
and detonators. Prior to the outbreak 
of the war the Hoe Works had a capac- 
ity for loading 10,000 explosive shells 
per day 

The topography of the Creusot 


region did not allow of a long-distance 
range. There are two polygons built in 
the immediate vicinity for testing in- 
ternal explosives and for firing against 
armor plate. One of these, known as 
the Villedieu Polygon, is at one end of 
the Creusot factory and covers nearly 
ten acres. Most of the firing is done 
in sand butts. ‘T'wo of these, built of FIG. 
armored concrete, allow of experiments 
with the largest-caliber cannon. A third smaller sand 
butt—this one is only 32 ft. deep—serves for proving 
guns of mean calibers. 

Tn addition to these large rooms, which are used only 
for horizontal firine, there are special small ones allowing 





10. ASSEMBLING AND TESTING TORPEDOES 


Works in an old quarry of red sandstone. A narrow gal- 
lery leads to this range, whose walls are about 65 ft. high 
On the rock’s flank a sand butt of considerable height 
has been built and an opening in front of this so ar- 
ranged that it may serve as a target. Firing can be done 
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FIG. 11. SUBMARINE AND TORPEDO-BOAT CONSTRUCTION AT CHALONS-SUR-SAONE 





] 
| 


ations, and arti) 





at angles of 70 dee. or thereabouts with large-calibe Gers, aissons ior compressed air foune 


siege and coast guns. lery works. The present equipment of this plant enables 


For testing firing at long range, a proving ground has it to turn out annually 2000 ammunition wagons and lim 


heen provided at Hoc. There are two batteries—one, _ bers for fir ld artillery. Turret buildin r ship and coast 
comprising 5 platforms for cannon of all calibers, serves batteries in all calibers is likewise done at this plant. 

for firing at sea or in sand butts, and is equipped with an The first successful French submarine designed by the 
80-ton rolling bridge; the other, comprising two plat engineer Laubeuf was built at this plant. At the present 


forms, is reserved for guns of small and medium caliber. 





j In sand butt has been built for large-caliber guns 
loaded with battle charges. The illustration, Fig. 9, 
shows the long-distance range, with the wire towers which 


determine the velocity of the projectile. 


BEGINNING OF FRENCH ‘TorPEDO CONSTRUCTION 





Studies in torpedo construction were begun in 1907 
and divided between the Creusot factory and the Havre 
and the Harfleur works. An aquat polygon was also 
secured, which had the necessary requirements for testing 
torpedoes. About this grew a_ torpedo-manufacturing 





plant consisting of huge shops, with precision tools elec- 
trically driven; departments for adjusting and mounting 
the pieces ; ballasting vats; testing tables for motors: and 
a laboratory for studies and experiments. 

An early addition to the Creusot Works was the 








Chalons-sur-Saodne yards, built in 1839 for the purpose wIG. 28 age po beer ye + canta FRENCH 
of naval construction. From the start they were called 

locally the “Little Creusot,” and this nickname has r day, these yards are thi urce of oO n of France’s sub 
mained until today. At first the yards were devoted ex arines and torpedo-boat destroyers. A striking illustra 
clusively to naval constructions, branching out later into tion of the activities at this yard ev or to the pres 


- 


other products such as bridges and metallic frames, te 
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FIG, 12. SCHNEIDER-LAUBEUF SUBMARINE READY FOR ACTION 
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Owing to the depth of channel leading to the sea from 
the Chilons-sur-Sadne Yards, ships constructed here are 
limited in length to 125 ft. and 39 ft. beam. For building 
the largest types of battleships, Messrs. Schneider co- 
operated with the French Government in the creation of 


the Gironde vards and works, located near Bordeaux. 














FIG. 14. THE MOTHER-SHIP “KANGUROO” RECEIVING 
A SUBMARINE 


At these yards the largest French battleships have been 
constructed. One of the most interesting seagoing vessels 
built at these yards is shown in Fig. 14—the submersible 
transport “Kanguroo.” This is intended for the trans- 
portation over long distances on high seas of submarines, 
which are contained within the body of the mother ship. 
The forward part of the bow is removable, and the center 














FIG. 15. ASSEMBLING AND TESTING FLOATING MINES 


of gravity of the “Kanguroo” may be changed, submerg- 
ing it sulliciently to allow a submarine to enter, after 
which the center of gravity is again changed, raising the 
bow, after which the water is pumped out. 

It is said that over 80,000 employees are now at work at 
the Schneider plants, and that in the ammunition works 
alone the daily output of artillery shells is in the neighbor- 
hood of 100,000 projectiles. 
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Hexagon Shaving Tool 
sy EK. A. THANTON 


The Keyless Lock Co., Indianapolis, Ind., uses enor- 
mous numbers of the little brass indicators shown at A. 
These are used on locks for post-office boxes and the like, 
as shown at B. The stems of these indicators are turned 
up in screw machines, the “heads” being held in formed 
chuck jaws. About one-third of the stem is made 
hexagon, cast approximately to shape, but finished ac- 
curately to size before being used. This finishing is done 
with a special form of shaving tool, sometimes called an 
external broach, which is carried in the turret of the 
lathe. 

An indicator is shown in place in the guide of the 
tool, just as it would be if held in the lathe chuck. The 
guide bushing is carried by a sleeve C which is slotted 
and held in place by means of a screw D. The hexagon 
bears a certain relation to the pointer on the indicator, 
so a pin is set into the guide at 2 which is butted against 
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A HEXAGON SHAVING TOOL 


the side as shown. After the guide has been run up and 
placed over the indicator stem, the hexagon is shaved by 
moving the turret toward the chuck and forcing the 
cutter F onto the work. The result is a nicely machined 
hexagon of just the right size. 

The shaving cutter itself is made like a hexagon-shaped 
die, except that the face is ground back bevel from each of 
the six cutting edges, as shown. The principal feature 
of the tool, however, is the fact that it is made “floating,” 
so that it will center itself over the stem of the indicator 
even if it should happen to run out of true. This is 
done by making the cutter-holder flanged and then fasten- 
ing it to the shank G, which goes in the turret, by means 
of a large “packing” nut J/. As the flange of the cutter- 
holder is smaller than the bore of the nut and the nut 
is shouldered inside so as to jam against the face of the 
shank flange and yet not bind the holder, the floating 
function is perfect. 


¥ 

A Method of Producing Transparent Objects, such as orna- 
ments, ete., from gelatin employs an aqueous solution of 10 
parts of gelatin, 3 parts of potassium sulphate, 4 parts of 
borax, 3 to 4 parts of common salt, 2 parts of potassium 
bichromate, 3 parts of magnesium sulphate and sufficient 
coloring matter to give it the color required. This mixture 
is concentrated on a water bath until viscid, when it is cast 
into molds of the required shades. After the molded objects 
are cooled they are lacquered. 
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Drafting in the Small Shop 


By JOHN 





SYNOPSIS 
rule trouble himself much about a drafting de- 
partment. This article tells when it is profitable 
to employ a draftsman and how to start this de- 


The small-shop owner do« 8 not as a 


partment on the right lines. 


H. VAN 





Out West they tell a story of a small-shop owner who 
was densely ignorant on every imaginable subject. Every- 
that he should failed years and no 
one could see any reason why he had not done so. If he 
had known as little about drawing his breath as he did 
about drawing a machine, he would have died of suffoca- 
tion. He thought that had something 
to do with raising fancy chickens and that 


one said have ago 


“cross-hatching”’ 
“shade lines” 
were used to pull window shades down. I honestly be- 
lieve that he regarded “safety first” as a baseball term! 

This man, in connection with some work that he under 
took; had need for quite a number of drawings. Not 
having a draftsman of his own, he called on an engineer 
in a neighboring city and asked him to name a price on 
the job. There were several sheets of details and quite a 
bit of designing necessary, and the price asked was $250. 
This sum was modest considering what was to be done, 
but it took the shop owner completely off his feet. “If 
you had said $2.50 you would have got the job,” he ex- 
“You fellows ain’t going to get rich quick off 
I am going to spend $50 for one of them uni- 


claimed. 
of me! 
versal drafting machines I have seen advertised and set 
it up in the corner of my shop. I reckon it don’t take 
much power, leastwise it don’t appear to have a very big 
pulley onto it. The kid that runs the millin’ machine 
kin tend it *tween chuckin’s.” 


MACHINE TO Propuce Hien (Speep) Art 


It is not related whether this shop owner carried out 
his threat, but it would be interesting to see what 
of product could be gotten from a universal drafting ma- 


kind 


chine if it was properly oiled up and run at 250 revo 
The result would undoubtedly be a drawing 
of supe riority over the pres- 


lutions. 
that would have many points 
ent futurist and cubist examples o1 


exhibition in our 


art galleries. 

The title I have given this article is “Drafting in the 
Small Shop,” for in most small shops that is where it is 
done. And although in these cases this is often a matter 
of necessity, because the man who makes the drawings 
is the man who looks after everything else, there are ad- 
vantages in having it done in the shop instead of in a se- 
These advantages should appeal to 
Many draftsmen 


cluded department. 
large shops as well as to small ones. 
call for details of construction that are sometimes ignored 
completely by the shop and are often happily unconscious 
of the fact that not the least attention is paid to their 
minute instructions. In the majority of shops the fore- 
man, from his experience, knows a great deal more about 
the details of construction than the cub draftsman who 
attempts to say what shall be done. The remedy, of 
course, is to get a foreman that knows less or a draftsman 


that knows more, for knowledge and authority must even- 


DEVENTER 


tually go together; or in the small shop, to place th 


draftsman out in the shop where he is both in touch 


with, and under the direction of, the practical man. 


Wastep Errort IN THE Drarrinac Room 


[am familiar with a shop that builds apparatus in con 
nection with which there is a great deal of special piping. 
laid 
drawing room, showing the length of each 


the ali rie =. 


Piping diagrams are out in minute detail in. the 


piece ol 


\\ hie n the pipe 


straight 


pipe elbows. Tees, valves. ete 


itter 
except the 


comes to make the job, he disregards everything 


center lines. He works from both ends toward 


l 


the middle, and when he 
thus getting it 


comes to the last piece he meas 
right. Anyone a 


and fitting thread 


ures It up for length, 


quainted with the peculiarities of pip 


will know that this practice has cost the firm in question 


many hours of useless work in the drawing room, but it 


Was In vogue for six or seven years and probably continues 
today. 


When I see a 
individual teeth on a standard 


draftsman laying out and inking in thi 
pitch gear, | feel 
It is true 


always 


like slapping him on the wrist! that draftsmen 


are not as bad as they used to be in this respect, for in 


stead of showing them all, they show three or four o1 


possibly a quarter of the full number at most. But why 
show anv: The mechan ( doesn't count them, he looks 
for the written number. He doesn’t grind his cutter to 


suit the shape on the blueprint | the result would 
be disastrous. Possibly the draftsman puts them in to 
make the gear seem real, but there is no more sense in do 
ing so than there would be in sprink i a roast chicken 
with feathers and serving it on a dish of gravel to add 


to its reality. 


Harper To Draw Curcks THan Pictures 


The average repair shop needs a man who can draw, but 


who can draw che than one who can 


Usually the 


more otten one 


draw pictures boss himself can make suffi 


marks on a board or paper or the sides 


intelligible 


of the wall or on a big casting, to convey what is needed, 
Pattern drawings do not both much for he has 
the broker piece to use eithel pattern itself or as a 
model for one. 


Speaking of patt ris, most pattern makers can give the 


average draftsman “cards and spades” on laying out work. 


In the ordinary shop, in beth drafting room and pattern 


department all of the cast wor! laid out twice first 
to small scale in the drawing room and then full size by 
makers. One manufacturer in Maine used 


the pattern 
to have his pattern makers lay the work out first and then 


n getting started 


the draftsmen COpy it as a matter of record. 


t he 


have 


‘ 


saved time in this way 


claimed th: 


eot designs that the molder could make, avoided sections 
so thin that they would not run and others that could 
not shrink without pulling apart 

Ther a whole lot to be said on both sides, of course, 


l make! 


but in the small shop, if there a good pattern 
handy. half of the drafting problem is solved. 
fault the pattern designer is that he 
the foundry somewhat in the matter of metal, but between 


(ne great 


mak favors 
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the pattern maker-designer and the draftsman-designer 
such as is likely to be found in the small shop, I will 
take my chances with the former every time. 

In western New York was a shop in which the super- 
intendent was always in a hurry for jigs and fixtures. He 
was no hand at making sketches of any kind himself, either 
with instruments, or freehand, and being averse to losing 
time in explaining things to a draftsman, as soon as he 
got the idea, he would go directly to the boss pattern 
maker, who was of German descent. An amusing dialogue 
would usually follow. 

Superintendent: “Philip, I want you to make me a 
pattern for a drill jig for the A65 side pieces.” 

Pattern boss (knowing the “super’s” lack of artistic 
ability) : “Yah, vare iss der drawing ?” 

Superintendent: “Oh, forget the drawing, Phil! You 
are too good a pattern maker to need anything like that 
Just make me a box about so long, so wide, so high (draw- 
ing imaginary lines in the air), and put a hinge here, a 
couple of bosses there and a lug over on this side.” 

Pattern boss: “Py Golly, you don’t vant a pattern 
maker, you vant a mind reader!” 

Superintendent: “Well, send down after one of the 
pieces and make the jig for it to suit yourself.” 

Pattern boss: “Yah, vy didn’t you say so in der fust 


place ?” 
Room IN THE SMALL Siop ror A DrarrsMAN 


While the draftsman is in most cases a “fish out of 
water” in the average small repair shop, when you get 
to the jobbing or experimental shop you come to a field 
holding out more promise for him. The shop of this kind, 
which perfects other people’s ideas, usually has as a first 
task to perfect their drawings. The owner or superin- 
tendent of such a shop is often a first-rate all-around 
draftsman and designer himself. He has need to be a first- 


rate tool designer if his shop is to make a,profit!. 2+,» 


One of the most useful duties of a draftsman in a plant 
of this kind is to effect some sort of a standardization of 
the product. It is quite possible, although making ma- 
chines of many different. kinds, to keep some small and 
often-used parts standard, thus saving money on small 
tools, saving storage space and avoiding loss of time in 
purchasing special parts. The draftsman should pick out 
certain sizes of key steel, machine screws, studs, tap-bolts, 
eye-bolts, cotter pins, taper pins, washers, rivets, spring 
wire, springs, flanges, thumb-screws, setscrews and the 
like, and then persist very strongly in the determination 
not to use other sizes unless absolutely necessary. The 
saving in material cost by a standardization of this kind is 
and it will avoid much of the litter that lies 


about the ordinary shop, never again to be used, but that 


surprising 


is saved as religiously as if it were worth its weight in 
vold. 

Manufacturing not being the immediate purpose in the 
jobbing and experimental shop, drawings, when made, are 
rarely finished up as tracings and blueprinted, but are left 
penciled in on manila paper. These sheets, in being 
handled by the boy in the shop, change color materially ; 
in fact, the various thum)h prints adorning them might 
lead to an accurate way of identifying those who have 
done the work. There is a creditable story that a notor- 
ious criminal was finally tracked and captured in an Tn- 


diana shop, his identification being made certain by 
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means of thumb prints upon just such a manila drawing. 

As long as he can convey what he wishes to the men 
the small-shop owner who is his own designer does not 
need to be a highly finished draftsman. I have in mind 
one ‘successful small-shop owner who, although nearly 
blind, works out the detailed designs of his machines in 
addition to looking after the operation of his shop. His 
memory has been cultivated to a marvelous extent, and 
his method of representing mechanical parts is to tear 
paper roughly into the shape he wishes to convey, mark- 
ing the desired dimensions upon different parts of this. 
When a man can work under such handicaps and be su 
cessful, it makes the rest of us ashamed to think that 
we ever complain ! 

Letrinc Grorce Work THE FORMULAS 


In developing new designs, the shop owner who has 
not had a technical education sometimes finds himself 
up against the solution of quite difficult formulas. How- 
ever, one who is resourceful enough to successfully run a 
small shop will not let himself be stumped by such a 
simple proposition as this. I have in mind friend Smith, 
of Philadelphia, who knows as much about mathematics 
as a billy goat, yet whose machines exhibit a perfection 
of design that is quite remarkable. He told me the secret 
one day, and I will pass it along to you in confidence. He 
lets his big competitors work out the design and worry 
over the mathematics, and after they have solved all the 
hard equations, he takes a rule and a pair of calipers and 
investigates the machine. Then when he builds a machine 
of <the same capacity, his mathematics are restricted to 
addition and subtraction. 

When mistakes begin to be made by the workmen, by 
reason of lack of information, or when the boss himself 
finds*that too much of his time is being taken up on the 
drawing board, then is the time to hire a. draftsman and 
startia drafting department. Start it in the shop by all 
means! Let it rub its nose against.actual conditions, 
and grub around in the realm of practical facts, no matter 
if this process -results-im grimy looking drawings. 

Nice lettering is the last thing to be lookedfor, although 
apparently the most prominent thing in most textbooks 
of mechanical drawing. The matter of dimensions is im- 
portant also. Shop drawings are not intended as a drill 
in lightning calculations in the addition of fractions. 

A small-shop man who can make a free-hand drawing, 
either perspective or mechanical, is possessed of a very 
fortunate knack that he will do well to develop. Ability 
to do this kind of thing will forestall the day when ex- 
pense must be added for drafting and will be of the utmost 
service for personal mechanical notes. 

In the specialty shop a good design for the product is 
the first essential. This means a good commercial design 
as well as a good mechanical one. Each part must be 
studied so as to make it come as near being the best pos- 
sible piece to machine that can be obtained for the purpose. 

In the specialty shop manufacturing one product, there 
is a peculiar condition arising from the fact that very 
careful designing is necessary at the start, after which, ex- 
cept for changes from time to time, there is none at all. 
This, however, is offset by the frequent improvement in 
jigs and special tools in the case of any considerable de- 
mand for the article. Here is one of the most vital fields 
for the shop draftsman and where he can be essentially 
a profit-making individual. 
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Tools Used in Manufacturing the 
Burkett Hay Press 


By Rospert Mawson 





SYNOPSIS 


press, machined surfaces are kept at a minimum 


When making the parts for a hay 


and the tools em ployed must be of a flexible na- 
lure. Positive locating surfaces are often im- 
possible, the only way being to lay out one hole and 
position the others from th is in the jig. In SOnLE 
cases cams are used to force the part hack against 
adjustable stops to produce the desired alignment, 
Two babbitting fixtures, one of which is also used 


as a drill jig, are worth noting. 





The hay press made by the Burkett Manufacturing 


Co., Columbus, Ohio, and shown in Fig. 1, is designed for 


baling hay, straw, alfalfa and the like. The material 


is placed in the hopper A and pushed down with the feeder 


This 
is necessary, as the men who operate the presses are not 
With this in 
mind, all the revolving units operate in babbitted bear 


that no provision for taking up the wear is allowed. 


of the class to do this work to advantage. 


ings. When these require renewing they are replaced 
by others and the old parts sent back to the factory to 


be rebabbitted. 


The jig used in drilling the feeder-arm bars is shown 
in Figs. 2 and 2-A. The bar is first drilled with a hol 
at the end A. The jig B is then dropped over the bar, 


locating by a pin which fits into the drilled hole. Th 
jig cradle is made as shown with side plates that hold 
the bar squarely in the Jig. One %4-in., one 5¢-in. and 
two \%4-in. holes are then drilled. As this jig is used for 


two different tvpes of bars, it will be observed that if is 


I 


rovided with seven bushings, four (C and D) being used 

















FIG. 1 


head B; the bale is then pushed forward and compressed 
with the steel head-block C. The desized length of bale, 
either 2, 3 or 4 ft., is obtained by bars placed through 
the frame D, a board resting against them. Thus, as the 
material is fed into the hopper the head-block pushes it 
forward against the division board until the bale is of 
sufficient compactness. Wires are then placed around it 
to hold it securely, and it is slid along the frame, whence 
it may be removed. Motion for the press is produced by 
means of the gasoline engine EF. 
FEATURES IN THE DESIGN 

As this machine is used almost exclusively by farm 
hands, often miles from any machine shop, the parts must 
be strong and manufactured with as little machining as 


possible. Further, the revolving parts must be made so 


A COMPLETED HAY 


PRESS 


for the bar shown and four (C' and F#) for the other 


type. 
Heap-Biock Lint 


DnRiLLING THI 


In drilling the head-block link the jig shown in Figs, 5 
and 3-A is used. A hole at one end ix first drilled by lay 
This is used for locating the piece being placed 
The other end is forced back into position 


ing off. 
on the stud A. 
with the eccentric B operated with the handle shown. 
34 -In. hole is then drilled in the piece, the tool bein 
guided through the bushing C. 
a shorter link, being located in a similar manner, and a 5g 
in. hole is drilled in the piece through the bushing D. 


When machining the rocker-arms the first operation 1s 


This jig is also used for 


boring and facing the large hole. The casting is located 
by the V-block A, Fig. 4, the strap B being then fastened 
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to hold it securely. The other end of the arm rests on a 
block to hold it firmly. 
plate of a lathe and the hole bored and the surface of the 
The time re- 


The fixture is swung on the face- 


boss machined to the correct dimensions. 
quired for this operation is 5 min. 

The rocker-arm then has the keyway cut in the large 
The fixture used for holding the piece for this op- 
The casting is placed on 


hole. 


eration is shown in Fig. 5. 
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stresses. A %4-in. hole is then drilled in the rocker arm, 
the tool being guided through the bushing F. This jig 
is also used for a shorter lever, which is held and located 
in a similar manner. A %-in. hole is drilled in it, the 
tool being guided through the bushing G. 

In drilling the feeder-arm stands the jig shown in Figs. 
7 and 7-A is used. This part is made from a piece of 
bar steel that is first cut to the correct length. It is located 














FIG, 2. DRILL JIG FOR FEEDER-ARM BARS 
machined blocks on the fixture and held down with the 
straps A. The fixture is held securely on the machine 
table by means of the bolts shown. The bushing B is 
placed in the bored hole C to guide the broaching bar so 


that the keyway will be in the correct alignment. The key- 


FIG. 3. DRILL JIG FOR HEAD-BLOCK LINKS 
in the jig by pushing one end against the stop pin A. 
It is then forced back in position with the cams B oper- 
ated by the handles shown. The following holes are then 
drilled: Two 5g-in. at C, two 34-in. at D and one - 
in. at #. An interesting feature of this jig is that the 




















FIG. 4. 


BORING AND FACING ROCKER-ARM 


FIG. 5. CUTTING KEYWAY ON ROCKER-ARM 
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FIG. 6. DRILLING THE ROCKER-ARM 
way machined is 3 in. wide by 44; in. deep, and the time 
required for the operation is 3 min. 


DrILLING THE Rocker-ArM 


mn ** } . . ° . 
The jig used in drilling the rocker-arms is shown in 
Figs. 6 and 6-A. 
which fits into the hole previously bored. The open washer 


The casting is placed on a pin A 


is slipped on the shoulder of the pin and the screw tight- 
ened to hold the piece in position, The casting is then 
forced back against the inside end of the adjustable serew 
with the cam C operated with the lever D. A: wedge 
Ff is pushed under the unfinished surface of the piece to 
hold it in alignment and securely against the drilling 


FIG. 


7. DRILL JIG FOR FEEDER-ARM STANDS 


long base F' is made from wood, the two end pieces G 
being made from steel and attached to it. For jigs of this 
nature where extreme accuracy is not necessary this prac- 
tice is good, as it materially lessens the weight of the jig. 
This is advisable when the tool has to be often lifted on 
and off the machine table. 
DriLLing THE PITMAN BEARING 

The jig used for drilling the Pitman bearings is shown 
in Figs. 8 and 8-A. The casting is located by a shaft A 
which slides inte the cored hole. The other arm of the 


piece rests in a V-block B. Two 5%-in. holes are then 


/e 


drilled in the piece, the tool being guided through the 
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DETAILS OF FIXTURES USED IN MACHINING HAY-PRESS PARTS 
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bushings C. This fixture is also used as a babbitting fix- 
ture, the molten metal being poured in the notches D 
whence it flows between the arbor and the cored hole. 
After the metal has solidified the bearing is removed and 
the hole dressed off where necessary. 

For babbitting the main bearing the fixture shown in 
Figs. 9 and 9-A is used. The collar A is removed and 























FIG. 8. DRILLING THE PITMAN FIG. 9. BABBITTING 
BEARING FIXTURE 


the bearing slipped over the arbor against the collar B, 
The collar A is then replaced and fastened with the 
setscrew, as shown. The molten babbitt is then poured 
into machined grooves in the ends of each collar and flows 
between the arbor and core until the space is filled. After 
the metal has solidified the collar A is again removed 
and the bearing slid off the arbor. The hole is then 
dressed smoothly where necessary and the pieces put either 


into service or stock, as required, 


Rapid Power Carriage Return 
for Old Lathe 


By W. H. WoLrGana 


The mechanism illustrated was designed to eliminate 
manual labor and to save time in moving the lathe 
carriage from end to end on an old Pond lathe when 
machining long shafts or cutting threads on long shafts. 
The assembly of the shaft drive, which is secured on the 
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over it easily. The end bracket F was set and secured 
to a concrete footing just far enough outside the end of 
the machine for the belt to clear the back gears on the 
lathe. Although the shaft can be driven from the other 
end of the lathe, this way was the most convenient in 
this particular case. 

Fig. 2 shows the method of operating the carriage. 
To make the threaded bronze half-bushing which is 
pinned in the half-nut G, a piece of 134-in. shaft 6 in. 
long was threaded with the same threads as the drive 
shaft C and used as a core for the bushing. The nut 
was cast on this and when it cooled, the shaft was 
screwed out and the bushing sawed longitudinally in 
two. This worked perfectly on the drive shaft C. 

A link H connects the hand lever J and half-nut G. 
A guide ZL is secured on the carriage, and a %-in. 
bolt is put through the guide and the link H to keep 
the link and the half-nut in a vertical position so the 
turning action of the shaft would not have a tendency 


ns etnddieemmeninll 











FIG. 2. OPERATING MECHANISM 


to slip the threads. The hand lever J is supported on 
one end by a forged bracket J, which is secured to the 
carriage. On the operating side of the lever is a spring, 
the tension of which should be just enough to disengage 
the half-nut from the shaft when the operator releases 
the pressure from the lever. When the operator desires 
to move carriage, the hand lever J is pressed down until 
the half-nut engages with the shaft, the half-nut riding 
against the dog K, which is secured to the carriage. 
This moves the carriage opposite to the lead screw 
which moves the carriage forward, but if more speed 
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FIG. 1. RAPID POWER RE 


back of the lathe bed, Is shown in Fig. l. The shaft 
C is driven from a countershaft with tight and loose 


pulleys and runs at between 75 and 100 r.p.m. It is 


, 


made of cold-rolled steel 154 in. in diameter and 15 ft. 
1 in. long. 

The supporting brackets D and FE are of a special de- 
sign to accommodate the lathe bed, 2 being designed with- 
out a cap and machined to allow the half-nut @ to pass 
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STURN FOR OLD LATHE 


is desired in moving it in the same direction, a crossed 
belt can be used and a dog the same as K used on 
the opposite end of the half-nut G. Both a crossed 
belt and a straight belt can be applied with the aid 
of a clutch and pulleys and carriage operated in any 
direction desired, although in this case the carriage is 
only run from the head end of the lathe to the back 
end, 
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Economic Waste in Hiring and 
Discharging Employees 


By Maanus W. ALEXANDER 





SYNOPSIS—The results of a continued study 
of shop records in regard to hiring and discharg- 
ing employees in machine shops having a total 
working force of about 40,000 men and women. 
The conclusion is reached that the loss from un- 
hirin g disch arge 
totaled $831,030 in a single year. 
tions as to means to use to avoid this enormous 


necessary and unwarranted 


Five sugges- 


waste are offered. 





The figures herewith presented cover the aggregate sta- 
tistics of twelve factories located in six different states, 
some employing only male and others employing female 
as well as male operatives. The great variety of mechani- 
cal manufacture in this group of factories ranges from 
the production of big steam engines, many forms of elec- 
trical apparatus and high-class automobiles to that of 
fine tools and instruments, requiring labor of the highest 
skill as well as that of the common kind. The smallest of 
these factories carries normally less than 300, the largest 
These fac- 


tories can be classed as average or even a little above the 


more than 10,000 employees on its payroll. 


average in economical conduct and in respect to such in- 
fluencing factors as availability of labor, rate of wages 
and controlling legislative conditions. 

In the twelve show that 
cent. of the employees engaged during the year had not 


factories statistics 72.8 per 


heen employed in these factories before, while 27.2 


per 
cent. had worked in the same factories during one or sev- 
eral previous periods. Asa general proposition these per- 
centages will be found to apply fairly well to any normal 
employment in the mechanical industries. 

This group of factories gave employment to 37,274 
persons at the beginning and 43,971 at the end of the yea 
1912. The net increase in the working force as between 
Jan. 1 and Dec. 31, amounted therefore to 6697 employ- 
ees, while during the same period 42,571 people had been 
hired and, accordingly, 35,874 had dropped out of the 
employment for whatsoever reason. In other words, about 
614 times as many people had to be engaged during the 
year as constituted the permanent increase of the force 
at the end of that period, 

Several reasons might be given in explanation of this 
condition. It might be stated that the labor market in a 
given locality was in part responsible for the situation ; 
it might be claimed that in a particular plant a temporary 
piece of work had to be done, such as the building of a 
structure or the digging of a foundation, for which labor 
in excess of the normal quota was temporarily needed, to 
be dispensed with again when the special work was fin 
ished. 
been the result of a highly fluctuating productive situation, 
brought about in turn by a largely varying commercial 


Unusual conditions of employment might have 


convention 
matter 


delivered at the 
This same 


address 
of Manufacturers 


*Condensed from an 
of National Association 


was presented in the “American Machinist,” Vol. 41, p. 869, 
but from a less mature study. Mr. Alexander has now modi- 
fied some of his original factors and changed the details of 


some of his first conclusions.—Editor 


demand on the factories during the four seasons of the 
year. Above all else, sight must not be lost of the fact 
that a amount of the 
is unavoidable and must be reckoned with, such as results 


certain separation trom service 
from death and prolonged sickness of employees and from 
the necessary discharge of some and the voluntary resig 
nation of others in the working force. 

12.571 


people had to be engaged during the year in order to in- 


The important fact, however, stands out that 


crease the working force by only 6697. 


ALLOWANCES OF NECESSARY ENGAGEMENTS 


Theoretically, only as many people ought to have been 
hired as were needed permanent to increase the force. 
Practically, certain allowances must be made in order to 
view the problem in its correct light. These allowances 
must cover: (a) The replacement ol employees who die; 
(b) the replacement of employees on prolonged SICK leave 


(c) 


the replacement of emplovees who, although they had been 


for whom others must be substituted temporarily: 


selected for their positions with good judgment, are found 
to be unsuited to the work or unfit on account of personal 
their own accord because 


characteristics, or who leave of 


they do not find the work congenial, the climatic condi 


reasons remove from 


tions acceptable, or who for othe 
the locality ; 
quired for short periods, cither on qccount of a temporary 


(d) the engagement of extra employees re 


piece of construction work or usually on account of the 
the 


recognized fact that no employment department can be 


high peaks of a fluctuating production; and (e) 
run on a 100 per cent. efficiency basis. 
The substitution of fair numerical values for these items 


hecessary cechnyaye 


will indicate the probable number o 
ments that will have to be made in any event, even though 
the numerical strength of an employment is merely main 
tained and the now prevailing weaknesses in the employ- 
ment situation are removed, 

It may be assumed that among all employees annually 1 
per cent. die; 4 per cent. are sick for sufficiently long 
periods to necessitate their replacement temporarily o1 
permanently, 8 per cent. withdraw from service for unfor- 
seen or unavoidable reasons or are dis¢ harged for justifi 
able causes, 8 per cent. are temporarily needed on account 
fluctuation of production, and 80 per cent 


constitutes a readily attainable etlicienc \ of an employ ment 


of normal 


department. 


SUPPORT OF THE PERCENTAGES 


These figures find their support in the following con 
siderations: 

Mortality tables give the death rate of men and women 
in general employment in accordance with the age of such 
persons. The average age of employees in the factories 
under consideration was therefore ascertained and found 
to be 31144 years for male and 23 years for female employ- 
For these ages mortality tables plac e the death rate of 
male employees at 8.5 and of female employees at 7.95 
On the other hand the experience 01 


Ces. 


in each thousand. 


several mutual benefit associations in factories, some ex- 
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tending over a period of ten years, revealed that about 
seven in every thousand members had died annually. 
These statistics, therefore, justify the assumption that 
death removes annually not more than 1 per cent. of 
lactory employees. 

The average number of persons in every thousand who 
are annually incapacitated by sickness or accident from 
work for definite periods cannot readily be learned from 
statistics, unless recourse is taken to experiences in the 
German Empire, and then other factors of the situation 
will also have to be taken into account. Meager statistics 
of mutual-benefit associations in factories, and in par- 
ticular the judgment of industrial managers and assist- 
ants, must therefore serve as a basis for any assumption 
of this character. In this connection it must also be rec- 
ognized that it is the prevailing custom in most factories 
to carry on sick leave for periods of many weeks and often 
several months those of whose sickness the management 
has definite knowledge, and not to replace sick employ- 
ees, even temporarily, unless their absence from work 
should extend over a sufficiently long time to interfere 
seriously with the proper conduct of work. For these rea- 
sons, then, the assumption that annually 4 per cent. of 
the working force will have to be hired temporarily or 
permanently to take the places of sick employees should 
liberally reflect actual conditions. 

As to the number of people who are annually separated 
from the service for reasons other than death or prolonged 
sickness, no reliable figures appear to be available. In 
fact, the only concrete information bearing on this sub- 
ject seems to be that given by the United States Civil 
Service Commission, according to which 8 per cent. of all 
government employees are separated from the service an- 
nually for any reason, including that of death and sick- 
ness. While in the case of government employees re- 
placement on account of death could again be assumed as 1 
per cent., that due to prolonged sickness should be placed 
lower than 4 per cent. and might usually not be more than 
3 per cent., on account of the liberality of treatment of 
government employees and the lack of competitive com- 
mercial conditions in the government service. From this 
it would follow that the annual separation from service 
among government employees for other reasons than those 
of death and sickness might be about 4 per cent. Realiz- 
ing, however, that government-employment conditions 
are usually more favorable to stability of service than those 
prevailing in commercial industrial establishments, due 
allowance has been made for this difference by doubling 
the government estimate and, therefore, allowing 8 per 
cent. for withdrawal by voluntary or involuntary resigna- 
tion alone. 

Krrecr or FLucruatiIng Propuction 

The effect of a normally fluctuating production upon 
the numerical strength of the working body is difficult 
to estimate. Opinions differ widely as to how far produe- 
tion can be fairly evenly distributed over the whole year, 
but the conviction is making itself among employers that 
in most businesses the prevalent erratic curve of produe- 
tive requirements can be turned into a more even wave 
line. Several interesting evidences are already available 
to show the effect of well-directed effort in this field. It 
must, nevertheless, be admitted that certain fluctuations 
of production are unavoidable; to a certain extent the 
seasonal character of a business, and more pertinently, 
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commercial prosperity or depression are determining and 
uncontrollable factors. A correct assumption is made so 
much the more difficult also because normal productive 
fluctuations will but little affect certain classes of employ- 
ees, such as highly skilled mechanics and clerks, while 
the great body of operatives or pieceworkers will almost in- 
stantaneously feel the effect of these fluctuations. The 
opinion of many who were consulted seems to center 
around the assumption that for all employees and for a 
normally fluctuating production an annual temporary en- 
gagement of 8 per cent. of the total number of employees 
would be justified. 

Finally, in regard to the efficient conduct of an employ- 
ment department, it should not be difficult to attain an 
efficiency of at least 80 per cent. in this highly special- 
ized branch of service with but a very limited staff. 

Applying the factors outlined to the problem in hand, 
it follows that while, theoretically, only 6697 employees 
should have been employed to allow tor an increase of the 
working force by that number, the additional engagement 
of 13,843 persons or a total engagement of 20,540? persons 
would be justified to cover withdrawals hy death, sickness 
or resignation to allow for productive fluctuations and 
for practical employment results and to cover the perma- 
nent increase in the force. 

Yet the fact is that 42,571 employees were engaged 
where the engagement of only 20,540' persons could read- 
ily be defended. Therefore, 22,031 persons were engaged 


above the apparently necessary requirements. 
ESTIMATE OF FINANCIAL Loss 


It is obvious that a considerable sum of money must 
have been wasted in unnecessarily engaging so large a 
force of men and women. The picture herewith presented 
will become at once more lucid and more appealing if 
the figures are given monetary values. 

No reliable investigation seems to have been made and 
published in respect to such financial valuation. Indus- 
trial managers were, therefore, interviewed in an effort 
to obtain from them a consensus of opinion, but they 
were found to be rather loath to express their views be- 
cause they had not heretofore given serious thought to the 
question. While one manager estimated the cost of hiring 
and breaking in an employee at $30, the estimates of all 
others ranged from $50 to $200 per employee. ‘The great 
difference in these estimates is no doubt due to the diver- 
sity of the industries represented by these managers. 
Most estimates ranged between $50 and $100. One ma 
chine-tool builder, usually keen in following up mat- 
ters of this kind when they have been called to his atten- 
tion, looked into the subject with some care and stated 
it as his belief that the engagement of almost 1000 per- 
sons in his plant during one year, while the permanent 
increase in his force amounted to less than 50, reduced his 
profits by fully $150,000. His estimate, therefore, is 
about $150 per employee. The head of a large automobile- 
manufacturing concern stated with equal positiveness that 
the engagement of a new employee would involve the ex 


Replacement of initial force 21 per cent. of 37274 on 
80 per cent. basis of hiring efficiency..............= 785 
Replacement of replacement % of (21 per cent. of 
FE fe ee Rea rere err = 1285 
Permanent increase of force. ........ccccccccccccccs = 6697 
Additional increase for permanent increase on 80 per 
2 SE. siccaceSuac ahead ac agen edhe carted al da dt bg Sa 1674 
Replacement of total increase % of (21 per cent. of 
6697 + 1674 on 80 per cent. basis)... cieekseawead 1099 
Total . ee eee ey ee ee i eee ctues 20540 
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penditure of at least $100. This statement is so much 
the more surprising as it is well known that on account 
of the high wages paid in the automobile industry it 
should not be difficult to secure the best type of employ- 
ees, both as to technical skill and general discipline, and to 
hold them fairly well. Still another manager, who em- 
ploys a great deal of female labor, estimated this cost in 
some departments to run as high as $200 per employee, 
largely on account of the costliness of the material which 
these employees handle. 


Five Groups oF EMPLOYEES 


Unquestionably, the skill, experience and intelligence of 
a new employee have much bearing upon the amount of 
money that must be expended for his training. Another 
important consideration is whether the new employee is 
working on expensive or low-priced machinery or with 
high- or low-priced tools, or on expensive or cheap ma- 
terials; and to a certain extent whether or not he has 
been employed before in the same shop and particularly 
on the same class of work. 

With this thought in mind I subdivided the employees 
under investigation into five groups and studied the re- 
quirements of each group as to the quantity and quality 
of required instruction for new employees and the effect of 
the work of new employees upon the economical conduct 
of the business. 

Group A comprises highly skilled mechanics who must 
have practiced their trade for a number of years in order 
to attain the required degree of all-around experience and 
proficiency. 

Group B comprises mechanics of lesser skill and ex 
perience who can acquire an average degree of proficienc, 
within a year or two. 

Group C contains the large number of operatives usu- 
ally known as pieceworkers, who, without any previou 
skill or experience in the particular work, can attain fair 
ediciency within a few months, somewhat depending o1 
the character of the work. 

Group D includes all unskilled productive and expense 
laborers who can readily be replaced in the course oi a 
few days. 

Group kt is composed of the clerical force in the shops 
and offices. 


GROUPING OF THE EMPLOYEES 


The distribution of the employees in these five groups 
was found to be as follows, assuming that 73 per cent. in 
each group were newly hired and 27 per cent. were re 
hired employees : 


Number of Employees Total Engagements 


Group Initial Increase All New Rehired 
A 3355 626 1661 3393 126% 
B 1473 S14 6296 1583 171 
Cc 12673 232 14440 10512 392% 
D 13046 236) 14321 10426 389 
Dj 3727 261 2853 2077 776 
All 37274 6697 2571 30991 11580 


The next task is to find how many employees in each 
Approximate- 
for 


group were apparently unnecessarily hired. 


ly correct results will be obtained by employing 
each group the same method of calculation as was used 
for finding the number of unnecessarily engaged persons 
in the total number of employees. In order to secure more 
correct figures, allowance would have to be made for the 
act that while the same mortality and sickness rate and 


the same employment efficienc y may be considered to hold 
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in all groups, the rates of withdrawals by resignation and 
discharge and the effect of a normally fluctuating produc 
tion will vary for each group. skilled 
employees are more steady and will give less cause for dis 


On the one hand, 


charge than ordinary pieceworkers or expense laborers; 


on the other hand, all-around mechanics will be retained 
under normally fluctuating production, while again, piece 
workers and expense laborers will more or less immediately 
feel the effect of such fluctuations. 

Using the short-cut method rather than entering into 
an extended mathematical calculation, it will be found 
that the apparently unnecessarily engaged 22,031 persons 
divide themselves as follows: 


Unnecessary Engagements 


Group All New Rehired 
. 2781 2031 750 
B 3818 2787 1031 
by 7388 393 1995 
D 7100 5183 1917 
E 944 689 255 
All 22031 16083 5948 
The factors which contribute mainly to the cost of 


hiring and training new employees must now be analyzed. 
(a) Clerical 
(b) instruc 
assistants; (c) 
increased wear and tear of machinery and tools by new 


This cost may be considered to result from: 
work in connection with the hiring process ; 
tion of new employees by foremen and 
(d) reduced rate of production during early 
(e) 

No account is taken her 


employees ; 


period of employment; and increased amount of 
spoiled work by new emplovees. 
of the reduced profits due to a reduced production nor of 
the investment cost of increased equipment on account of 
the decreased productivity of machines on which new 


employees are being broken Ih. 


The respective totals of the various cost items above 
outlined are shown in the following tabulation : 

New Employees ~ Rehired 

Wear Reduced Em- 

Hir- Instruc ind *ro- Spoiled ployees 

Group ine tion Tear duction Work Total Total 

\ $0.50 $7.50 $10.00 $20.00 $10.00 $48.00 $10.00 

B »0 15.00 10.00 18.00 15.00 & 50 "0.00 

> 50 20.00 10.00 33.00 10.00 73.50 15.00 

1) 50 ’ Ooo 100 »00 8.50 »00 

IS 50 7.50 1.00 20.00 29.00 10.00 

When these values are multiplied with the number of 


supposed] unnecessarily engaged new and rehired em 
ployees in each group, the result shows that the apparently 
unnecessary engagement of 22,031 employees within on 
year in the twelve factories under investigation involved 
This 


considerably greater and may reach a million dollars if the 


an economic waste of $851,030. amount will be 


decrease of profits due to a reduced production and the 


increase of expense on account of an enlarged equipment 


investment are taken into consideration. 


llow Can Tuts Waste Be Avoipep ? 


Hlow can 


The important question immediately arises, 


this economic waste be avoided in future ? 


Five answers present themselves: 

First, a thorough study of current employment statisti: 
with a careful analysis of the reasons for the discharge of 
employees is needed in order to furnish a fact basis of 
as well as general conditions on which to predicate future 
action. 

Second, high-grade men must 


hiring departments and must be gi 


hye placed in charge « 
n adequate autho 


Third, proper methods must be devised for taking ca 
of new employees, not only in respect to their hnica 
training and work, but also iv reference to their pet 


characteristics. 
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Fourth, effective systems of apprenticeship for boys and 
girls and of specialized training courses for adult employ- 
ces must be maintained. 

Fifth, well-directed efforts should be made so to regulate 
commercial requirements as to secure a fairly uniform 
production throughout the year. 

In the light of the foregoing statements and figures it 
must be obvious also that the highest grade of judgment 
in the hiring and discharging of employees is needed. The 
employment “clerk” of today will have to be replaced by 
the employment “superintendent” of tomorrow, not merely 
ly changing the title and salary of the incumbent of the 
office, but by placing in charge of this important branch 
of management a man whose character, breadth of view 
and capacity eminently qualify him for the discharge of 
these duties. Second in importance to the manager 
of the plant should be his assistant who is intrusted with 
the duty of bringing into the plant the men and women 
who are needed for the proper performance of work, and 
if keeping them in the employment as contented and effi- 
cient employees. 
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Reverse for Grinder and Lathe 
By James F. Hopart 

In a jobbing shop where a good ceal of miscellaneous 

grinding was done, it was found very convenient to run 

one of the carborundum grinders in either direction, 

according to the nature of the work. When ordinary work 
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FIG. 1. REVERSE-MOTION FIG. 2. REVERSE PATTERN 
EMERY GRINDER LATHE 


was being done, the wheel revolved toward the operator in 
the usual way, but when short scythes, grass-hooks and 
thin knives came in to be ground, it was found much more 
convenient to do that work with the top of the wheel 
running from the operator, as shown by Fig. 1 

The reversing was accomplished simply and_ effec- 
tively. Instead of being set up with its shaft parallel 
with the drive shaft, the grinder was turned one-quarter 
around and driven with a “reel” or quarter-turn belt, as 
shown at A, Fig. 1, and at PB in the side elevation. 
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When the operator desired to reverse the direction of 


the wheel, he shut down, pulled the belt off the grinder 


pulley, gave it a half turn and slipped it back on the 
pulley again, as shown in dotted lines at C. A wide pul 
ley was put on the driving shaft at D, but no flat-face pul 
ley being at hand, a crown-face pulley, with considerable 
crown, was put on at D, and it was found by the mill- 
wright that the crown was sufficient to hold the belt 
when running in either position, B or C. 

The pattern maker in this shop evidently knew a good 
thing when he saw it, and being without a faceplate lathe 
for large work, used the speed lathe and turned the head 
crosswise of the bed, as shown by Fig. 2. This enabled 
him to swing about as large work as he pleased. One day, 
when he was smoothing up a pattern, some of the grain 
rose up, and he had a boy turn the faceplate backward 
while he sanded down the raised portions. 

The reverse grinder stunt came to mind, and the pattern 
maker procured two small pulleys for the main shaft, a 
shown at / and G. The small step of the cone pulley on 
the lathe countershaft did not come in the right place 
to drive the lathe spindle in its new position, and the 


other steps on the counter drove the spindle too fast for 


large work. 

The two small pulleys were set a distance apart equal 
to the diameter of pulley /, and another belt # was pro- 
cured and hung upon the shaft. When reverse motion 
is desired, belt // is placed upon pulley # after the other 
belt has been removed from pulley @ and hung over the 
shaft in place of belt //. 


x 


Removing an Old Driving Shaft 
By G. H. Paine 

Having been present recently, during the costly re- 
moval of a large driving shaft which was located close 
to the ground in a paper works, I was reminded of a 
somewhat similar instance which occurred many years 
ago in a linen blaching works in the north of Ireland, 
of which I was the millwright. 

The shaft in question was cast-iron, 24 in. in diameter, 
and weighed in the neighborhood of twenty tons. The 
engineering firm handling the work was twenty miles 
away, the entire distance being over poor roads and weak 
bridges. This old broken shaft was classed as scrap and 
was to be replaced by a wrought-iron one of about one- 
third its weight. 

Several bids were made for trucking the old shaft to 
the engine works, each representing considerable expense. 
Being consulted on the matter, I made a proposition in 
which I agreed to remove the old shaft for half the 
cost of the lowest bidder and to buy it at scrap-iron 
value. I was given the job and cleared a considerable 
sum as my reward, the work being accomplished in the 
following manner: 

A trench sufficiently deep to contain the shaft was 
made underneath it in its original position. It was 
dropped in and covered over by the original floor board- 
ing. The work was done in nine hours. 

Although this happened so long ago that it is now 
almost ancient history, had similar methods been adopted 
in the work of removing the heavy broken shaft which 
[ saw carried out three months ago the cost of con 
siderably over two thousand dollars would have looked 


enormous. 
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Modern Equipment for Handling 
Car Wheels 


By Frep H. CoLnvin 





SYNOPSIS 
be handled by a large railroad makes the question 


The number of wheels which must 
of cost of utmost importance. Equally important 
is a knowledge, and not only a knowledge but a 
proof, of the kind of wheel fit along its entire 
le nglh. A reliable record of this is worth its we ight 
in gold in damage suils, as is being recognized by 
the leading railroads. This shows how safety can 
be secured together with extreme economy of oper- 
ation in @ wheel- and axle-handling shop. 





There are many phases of the problem of satisfactory 
press fits in The effects of the length 
of the fit, of the amount of metal around the hole, of the 
kind of metal, and of the smoothness of the surface of both 
the hole and the shaft are all important, and we now 


machine work. 








will show the kind of fit at all points, instead of noting 
merely the maximum pressure. In many shops the Hy- 
draulograph, made by the American Steam Gage Co. 
Boston, Mass., is used for this purpose. 

One of the most complete applications of this instru- 
ment is at the Mott Haven shops of the New York Cen- 
tral & River R.R. This shop specializes on car 
wheels. Its complete Niles-Bement-Pond equipment en 
ables it to handle all the 
New York and Albany. 


800 pairs of wheels were pressed on and over 900 pressed 


Hudson 
wheels on the division between 


During the month of March, over 


off, 
the 
This illustration also 


Axles are turned in the lathe shown in Fig. 1, 
journals being finished by rolling. 
shows the method of stacking the axles in substantial 
racks, as well as the use of the safety irons A, which have 


turned up ends. These irons are placed between the lay- 
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FIG. 1. AXLE-TURNING AND METHOD 


OF STACKING 


LATHE 
AXLES 


THE 


have more reliable data on these subjects than ever be- 
fore. 

The question of pressures alone, however, is not the 
only factor to be considered. Thus the recording pressure 
gage is not entirely sufficient, as it simply showed the 
maximum pressure obtained in the machine. If, for ex- 
ample, there is a high spot in the center of the bore, th 
pressure might increase to the desired maximum at this 
point and, as soon as this is passed, drop considerably. 
Again, the metal might be malleable enough to stretch 
and relieve the pressure after having reached the maxi 
mum figure. In either case, a poor fit might result and 


still show the desired maximum pressure on the chart. 
This is being recognized by all railways, and there is 


a growing tendency to demand a continuous record which 


AFTER 


FIG. 2. HANDLING WHEELS BEFORE 


TURNING 


AND 


ers of axles to prevent them from rolling off and causing 
nyury or damave. 
meth 


Jib cranes and overhead trolley hoists afford cas 


of transport for the axles when they are ready fon 
the wheel-press men, who also caliper the fittings while 
the wheels are supported in this manner, If the wheel 
it on an axle is found to be in good condition after a 


defective wheel has been removed, it is not re-turned, but 


another wheel is fitted to it. | mwever, the fit is not 


turned to the next smaller size, and 
thi 


turned only within certan 


satisfactory, it is re 


fitted to S170. They are, ot course, re 


il wheel is 
limits, the axle being scrapped 
when the limit is reached 


The wheels ure bored to fit the axles in the car-wheel 


borer shown in Figs. 3 and 4, the operator securing the 
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size for the wheel fit while the roughing cutter is boring 
the hub of the wheel. He then makes the required press- 
ing allowance, which is about 0.010 on the average axle. 

The method of handling the wheels to the borer has 
received careful study. The wheel block A has been placed 
to one side of the machine, being less in the way there 
than in its usual position. A wheel is rolled to the 
block so that its inner rim drops over the upper end. 
The ball on the end of the chain is then dropped through 
the bore, and the cross-bar £2 is placed through the eye C 
under the ball until the bend of the bar locks in the eye. 
Then the clutch is the hoisted and 
swung into position on the table. 

While the roughing cut is being taken in the wheel, the 
operator steps to the turned axle, measures the wheel fit 
and sets the finishing cutters D of the Davis boring bar 


thrown and wheel 


to the proper size, securing the necessary allowance for 
fit by the micrometer adjustment of the bar. 

As soon as the wheel is fitted, it is rolled around to 
the other side of the timbers which support the wheel 





FIG. 3. H.NDLING WHEEL ONTO MACHINE 

block, when ready to be pressed on the axle to which it is 
fitted. This is designated by the wheel number being 
marked on the axle. 


Pressina Born Wurets at ONCE 


The wheel press shown in Figs. 5 and 6 is double ended 
¢ off both wheels at once 


A Hydraulograph 


is installed on each end of the press to secure a record 


and can be used for either pullin 
or for pressing them on simultaneous!) 


of the pressure of each wheel. 

When blocks A 
necting the two hi ads are removed (one being at the lower 
end of the yoke), so that when the rams come in contact 
the axles, the central yokes are pulled 


The 


used for pulling wheels off, the con- 


with the end of 
against the insides of the wheels, forcing them off. 
Hydraulograph is not used during this operation. 

For pressing wheels on, the two inner yokes are locked 
together by the blocks, and both wheels are pressed on 
at once. 
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The axle is next picked up by the chain hoist shown 
and runs to its proper position in front of the press. On 
of the operators then rolls the left-hand wheel into po- 
sition by means of a wheel stick. The wheel is easily 
placed over the axle by means of the small trolley arrange- 
ment £, which carries the wheel flange and allows thi 
wheel to move endwise over the end of the axle. This 
operation is repeated for the right-hand end, any ad- 
justments in the height of the axle being easily secured 
by the chain hoist, which is a much more rapid method 
than the use of an elevating screw, as in many places. 
The wheels and the axle are rolled into position, Fig. 5, 
and the shoes B are placed over the axle to direct the pres- 
sure of the ram against the wheel hub. Pressure is then 
applied, each operator watching the progress of the wheel 
on his end of the axle. The movement of the wheel on 
the axle is gaged from the end, and as soon as the wheel 
reaches the desired distance, the ram is stopped until a 
block C can be inserted between it and the axle, so that 
any additional pressure which may be required to force 


BORING THE WHEEL TO FIT THE AXLE 


FIG. 4. 


on the other wheel is taken against the end of the axle. 
This avoids pressing the wheel on too far and also pre- 
vents the maximum pressure of either wheel fit being reg- 
istered on the Hydraulograph chart at the other end. 
One instrument is shown at D. 

The use of two instruments on one machine is unusual, 
but has proved satisfactory and is, of course, the only way 
to get a record of each wheel on a double-ended press. 
These records are carefully filed and can be referred to at 
This 


does away with all guesswork or reliance on men who 


any time there is a question regarding wheel fit. 


may have no idea of the great responsibilities of this 
work. 

The wheel-press operators handle all the wheels and 
axles from the yard into the shop, and deliver them to the 
helpers in the yard after pressing out. When the num- 
ber of wheels handled per month is considered, it will 
readily be seen that the Mott Haven shops have the labor 
cost down exceedingly fine. 
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When the press was used in pulling wheels off the axle, 
ome little trouble was experienced at first by the two 
entral yokes slamming together on being thrown back 
for a new pair of wheels. This has been entirely obviated 
by introducing a hydraulic cushion or buffer between the 
ram and beneath the floor, which allows them to come to- 
vether without shock of any kind. 

The equipment for turning steel wheels consists of a late 
model Niles- Bement-Pond wheel lathe, shown in Fig. Be 
This is averaging 16 pairs of wheels per day. Railway-shop 
men are familiar with the ingenious methods employed 
for locking and unlocking the hinged segment of the driv- 
ing gear and for raising the track so that the wheels roll 
out by gravity. 

To further facilitate handling, the two air hoists A and 
B have been installed, the mode of operation being as fol- 
lows: The wheels to be turned come in on the track di- 
rectly in front of the lathe and are rolled into position 
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in each case. The variation between minimum and maxi 
mum is shown in the last column. 

At the Kingsland, N. J., shop of the Delaware, Lacka- 
wanna & Western R.R., 9 tons is the minimum and 13 
tons the maximum pressure per inch of diameter for car- 
wheel work. The holes in the wheels are made standard, 
and the variation for securing the desired fit is made in 
the axle. 

In mounting steel-tired engine-truck and passenger- 
truck wheels, the pressure runs from 12 to 13 tons per 
inch diameter, for cast-iron truck wheels, from 9 to 10 
tons per inch diameter. 

The 


os 
é In, 


standard wheel fit is 6 in. in diameter by 
in length, and the pressing allowance is 0.010 in, 


Any 


wheels which do not come within these limits are rejected 


for steel wheels and 0.012 in. for cast-iron wheels. 


and removed from the axle. This makes the minimum 54 


tons and the maximum 60 tons for a 6-in. axle. 








FIG. 5. WHEELS READY TO BE PRESSED ON 


After being 
raised 


without handling apparatus of any kind. 
turned, the wheels are rolled out over the hoist A, 
from the floor and swung at right-angles; then 
Ilere they are pl ked 


lowe r (| 


and rolled across to the next track. 


up by the hoist B and swung at right-angles. ‘They 
are then ready to be rolled out on the second tra k, 


which is done without interfering in any way with the in 
coming wheels. The heads of these hoists sink flush with 
the floor and the controlling push rod is covered, all of 
which tends to prevent accidents. 

The pressures used for both cast-iron and steel wheels 
are shown in the accompanying table, the maximum pres- 
sure for cast-iron wheels being based on 8 tons per in. of 
Thus 42 


tons, the maximum pressure to be used with cast-iron 


mean diameter between the extremes given. 


wheels on axles having a wheel fit of from 5 to 5,%% in. 1s 
8 multiplied by 514, this diameter being the mean between 
For steel the 
of mean diameter, as will be 


5 and 5%. wheels, maximum is based 


on 9 tons per in. found 


WHEELS 


FIG. 6 PRESSING ON BOTH 
Every wheel is numbered, and the same number is 
when it is 
gage. This 


TOTAL 


stamped on the axle, together with the date 
pressed on and the pressure shown by the 
FITS IN 


Steel 


CAR WHEEL TONS 


Cast Lron 


PRESSURES FOR 


Pressure Limit Pressure Limits Variation 
in Tons in Tons Allowed 
m. of Fit Min Max Min Max Ton 
t 31 ! 6 17 } 
to , 3 16 1] 3 y il 
‘ to 6 38 50 i4 6 j 
6! t< 6 12 54 i 61 | 
7 t< 7 15 8 »2 65 / 13 
7} t< 7 19 ¢ i0 j , 
$s t 8 52 66 60 74 ) 
X to X 6 70 65 79 if 14 
9% to 9 59 74 68 &3 } 
91 to 9} 63 is 73 SS > 15 
10 «to 104 67 82 77 92 
number is placed on each diagram, and the diagra: 


are filed by number so as to be easily referred to at any 


accident by which a wheel comes 


time. In case of an 
loose, the record of its pressure is immediately looked 
up. This shows not only the total pressure but the way 


in which the wheel fitted on the axle at different points. 
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The Economic Forces Behind the 


INY 








SYNOPSIS—An atte mpt to trace some of the 
world-wide economic forces that influence the 
demand for machine tools. It seems that this 


demand runs parallel to that for other iron and 
steel products and is close ly connected in its rise 
and fall with the 
foodstuffs. 
following of the market for the staple s, but with a 


demand for raw materials and 


This connection SCCUIS to he a direct 


laq of about one wear, 





\gri 


farmers of this country 


A few months ago the United States Bureau of 
culture directed the attention ol 
to the fact that 


potatoes. At 


there seems to be a large surplus ol 


published by the same institution about the probable 


size of the cotton crop and its demand. There are several 
journals publishing such valuable information as_ th 


New York 


time, the future 


number of buildings likely to be erected in 


and other prominent cities at a given 


business of the shipbuilding industry, and other equally 


important news to those who are able to read their sinister 


meanings between fhe lines or who can interpret figures. 
All this information springs from the desire to unveil 
the future and to gage between certain still very restricted 
limits how business will be a few months hence. It seems 
that the machine-tool industry is likely to be affected by 
practically all these manifestations of the economic life 
of the United States, as well as over the whole world; 
for that industry serves as a contributary industry to 
many others. 

A surplus in potatoes in one year naturally means 
decrease in planting in the following season. The reduc- 
tion in the planting of potatoes will most likely bring 
about a reduction of the demand for machines for their 
planting and harvesting, which must affect to some degre 
the machine-tool industry, as this 
the turnover of the agricultural-machinery 
industry. The effect 
potato-handling machines might have on the machine-tool 


is much interested in 
building 
the sale of 


which a reduction in 


industry may be very small, and it may be further coun- 
teracted by an increase in some other direction; but the 


fact remains that a manufacturer making only potato- 


handling machines would be affected by a decrease in the 
planting of potatoes, and so would all the industries 


indirectly interested in the well-being of that particular 
manufacturer. 

The same interesting phenomenon appears in other 
An in the demand 


decrease, 


examples mentioned, increase in for 


well as a has an economic reason 
Whatever it is, the results will show, not only 


weaver 


cotton, as 
behind it. 
in the cotton field but as well with the spinner, tne 
and in many industries connected with the cotton-manu- 
facturing industry. A depression in the sale of cotton 
will therefore mean a reduction in employment in the 
cotton industry, a reduction in the sale of machines for 
spinning and weaving cotton, less employment in the 
and a decrease 


plants of the makers of such machines, 


regular intervals exhaustive reports are 


fachine-Tool Industry 


By Lupwiae W. 


SCHMID! 


in the demand for metal-work machines needed for 


the construction of textile machinery. 
It has been said that the 


States during th 


ing 
building activity in the United 
present season shows a dex ided advance 
This is gor 


iwhine-tool builder. It Is, Ol 


over former months. xl cause for rejoicing on 
the part of the m 


difficult to sav how 


course, 


large the actual demand for machines 


will be if the building activity increases to a certain 
point, but the example might be solved one had all 
the information on hand. This should include the exact 
number of men on the jobs and the number and size of 

ldings to be erected. ven now, a man closely con- 
ected with that trade will be able to make a fair guess 
about the likely demand for such machines and_ tools 


during the next few months. 


Owing to the exact figures which are, as a rule, pub- 


lished by shipyards with regard to present and future 


usiness, it is eas) to make an estimate as to the likely 


demand from the vards for machine tools. 
facts and are 
the 


wel] 


Men who have given attention to all those 
with the side of 
admit that it 


the like ly 


continually connected economi 


will might be 


Industry lo gaye 


market 
for that 


machine 


machine-tool 
demand 
This is 


p of agents’ 


worth whil 


for a certain during a certain period. 


done already to extent with the lh 


some 
reports and other information, but it seems that up to 
the present time nobody has taken the trouble to investi- 
cate of the 


casual way could be obtained regular 


how much information now obtained in a 
and systematically, 
We all know, for instance, that there is a close connection 
the ind their 
present demand, and future output. to the 


it has been even 


hetween stocks of manufacturers agents’ 


Owing long 
experience we have with the export trade, 
possible to predict the size of the export business in metal- 

The difficulty 
with the under- 


but 


working machines to a very near figure. 


therefore does not seem to lie so much 


rather in the 
to find the 


standing of the essential possibilities, 


impossibility of securing the facts necessary 


unknown figure, the knowledge of which is attempted. 


GENERAL STATISTICS ON WorLD-WIDE 
Macnine-Toon Trap! 


| offer in the following lines, not without 


satisfaction, a few figures relating to the world-wide trade 


Therefore, 
in machine tools which, even if incomplete, seem to be 
These, if 
and put to practical test. mav disclose certain influences 
regula acting on the sale of 


sufficient to prove certain facts. followed up 


that have acted and are 
metal-working machines 
The knowledge of these facts may, if applied to the 


demands of evervada\ work, add largely to the solution of 
many a problem ol manufacturing policy that nas puzzled 
the safety of 


industry, 


and so facilitate cenera 


manufacturers 
the 
well, the dangers of under- or over-production, with their 


accompaniment of unso nd prices, labo difficulties and 


economic working of the ( liminating, as 


waste. 
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The first table given has been compiled with the inten- 
tion of getting as clear an impression of the movements 
world offer and demand for 

The three leading countries buying and selling 
Great Britain, Germany and the United 
The figures 


in the machine tools as 


possible, 
machine tools 
States—have been selected for that purpose. 
show the imports, exports and total balance of imports 
und exports in all three countries during a period of ten 
They are taken from the reports supplied in each 
case by the governments of the countries concerned, 
IMPORTS AND EXPORTS OF METAL-WORKING MACHINES 
United 
States 


$100,000* 
4,332,000 


vears, 


Great 
Sritain 
$570,000* 


Germany 
$737,000 


[TS ced ves 
3,586,000 


1904. Exports .... 1,600,000* 
eee $2,170,000* $4,323,000 $4,432,000 
f Beeperts ...sc- $570,000 $1,528,000 $100,000* 
1905... Exports ... 1,600,000* 5,112,000 6,445,000 
... Seererere $2,170,000* $6,640,000 $6,545,000 
LO $600,000* $2,500,000* $100,000* 
1906 Exports ... 1,800,000* 12,500,000 9,369,000 
Ll a $2,400,000* $15,000,000 $9,469,000 
f Imports $600,000" $2,474,000 $100,000* 
1907 ‘ Exports 2,100,000* 16,434,000 8,696,000 
Total $2,700,000* $18,908,000 $8,796,000 
Imports $578,000 $1,619,000 $100,000* 
1908 Exports 2,081,000 16,275,000 3,640,000 
| ee 
| Total $2,660,000 $17,894,000 $3,740,000 
{ Imports $405,000 $1,697,000 $100,000* 
1909 |, Exports 3,842,000 12,580,000 5,975,000 
Total $4,248,000 $14,777,009 $6,075,000 
{ Imports $409,000 $1,730,000 $100,000* 
1910 Exports 3,573,000 15,248,000 9,626,000 
| Total ........ $3,942,000 $16,978,000 $9,726,000 
{Imports ...... $1,071,000 $1,962,000 $154,000 
1911 Exports 3,797,000 14,318,000 12,151,000 
| Total ...--- $4,868,000 $16,280,000 $12,305,000 
| Imports ... . $1,413,000 $2,532,000 $281,000 
1912 | PERDOres ...206 4,674,000 16,076,000 16,097,000 
} meuineeamen - 
| Total $6,087,000 $19,608,000 $16,378,000 
{Imports ...... $1,817,000 $2,169,000 $312,000 
S0ES..cc0 | eee wccawe 5,064,000 20,456,000 14,011,000 
| Total $6,881,000 $22,625,000 $14,323,000 


*Estimated. 

A few remarks should be made with regard to these 
figures. In the case of Great Britain, the imports and 
exports had to be estimated for the years 1904 to 1907, 
as the official statistics do not give the figures for the 
years in question. Those used have been obtained by com- 
paring the totals and the relative position of the imports 
to exports of machine tools with the totals of later years. 
In the case of Germany, the imports for 1906 are esti- 
mated, as those figures are obtainable only for nine months 
of that year, owing to a change in the statistical classi- 
fication system. The American statistics do not record 
metal-working machinery imports for the years 1904 to 
1910. 
beginning with the first of July of the years given. 


The American figures are those for fiscal years 


The figures show as a rule a steady increase of the 
foreign-trade balance of metal-working machinery in the 
three countries mentioned. lt appears that a regular 
increase in the turnover was maintained during the years 
1904, 1905 and 1906. During that year the German 
alteration in the statistical classification system brings 
the German 


This comes not only from the general increase 


about suddenly an enormous increase in 
turnover. 
of commercial activity during that year, but also from 
the probable fact that a number of different machines, 
formerly recorded elsewhere, were now added to the large 
group of metal-working machines. The next year brings 
a further increase in the German as well as in the English 
fivures, while this country shows a weakening, which 


becomes still more positive in the following vear. There 
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is a popular saying in Europe that “When business is bad 
in the United States it will soon be worse in Europe.” 
It is still open for proof whether the saying is really 
based on facts. The figures for 1908, however, seem to 
support the truth of the statement. While the declins 
in the trade turnover in the United States traces back 
to 1907, the first downward movement set in in Europe 
in the year 1908, bringing about a decided weakening 
This 


continues in the case of Germany during the next year, 


both of the English and the German positions. 


while the foreign-trade turnover’ in metal-working ma- 
chines in this country had already begun to recover. 
England has a small increase, but the English business 
remains unsettled and drops again in the following year, 
1910; the United States having in the meantime regained 
her old position and Germany showing an improvement. 
This remains practically stationary during 1911, during 
which year the United States make rapid progress, reach- 
ing the highest figure obtained up to that time in foreign- 
trade turnover. The years 1912 and 1913, while profitable 
for the European trade in metal-working machines, bring 
for this country for the period 1913-1914 a falling off 
of trade of about $2,000,000, which, for some unexplain- 
able reason, is followed by the outbreak of the present war 
and the destruction of a large part of the trade exchange 
in metal-working machinery in Europe. That the war is 
not alone responsible for that fact, but that trade was 
unsettled in Europe during the first half of 1914, has 
been shown in recent articles in the American Machinist 
dealing with Germany and the European situation. 

Ten years, of course, is not a long period of time, 
but the fact that twice during this period a decline in 
the foreign-trade turnover of this country is immediately 
followed by a like happening in the European trade seems 
to establish a close connection between the economic con- 
dition in this country and the rest of the world that is 
well worth scrutinizing more closely. 


TOTALS OF FOREIGN-TRADE ‘TURNOVER IN 
MetraL-WorKING MACHINES 
The development of the foreign-trade turnover of the 
three mentioned countries is best explained by the follow- 
ing curve showing the combined foreign trade. This 
turned the $10,000,000 mark for the first time after the 
COMBINED FOREIGN TRADE BALANCE IN METAL- 


WORKING MACHINERY OF GREA™ BRITAIN, 
GERMANY AND U. S&S. A. 


















$ —_|1904/ 1905] 1906190711908 1909/1910 [1911 |1912 71913 
45000000; | | | | | | | | 
40,000,000 
35,000,000] | 

——— —— 4 
30,000,000; | 
125,000,000] | 
20,000,000/ | L 
15,000,000] | [| = 
10,000,000] + ‘ te TH RE ee ee 
beginning of the present century. In 1904 the amount 


of $10,925,000 was reached and there were further in- 
$15,355,000 in 
The 


begins to show its 


creases dvring the following four years 
1905. 326,869,000 in 1906 and $30,404,000 in 1907. 
so-called American 1907 
influence on the general turnover in 1908, when a break- 
down to $24,294,000 occurs, followed by a slight increase 
to $25,100,000 in 1909. The trade balance returns again 


crisis of 
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to the old volume in 1910, with $30,646,000. From this 
time there is a steady and, in the years 1911 and 1912, 
ven a sensational increase from $33,453,000 in 1911 to 
$42,073,000 in 1912 and $43,829,000 in 1913. 

It seems essential to clear up two questions in the 
conomic development of the machine-tool industry of 
the world during the last ten years: First, what brought 
ibout the sudden decline during the years 1908 and 1909 
and much this 
Secondly, what caused 


following the American crisis, how was 
crisis responsible for that break ? 
the sudden advance in the years 1911 to 1913?  Satis- 
factory answers might well clear up a number of points 
raised during the foregoing discussion. 

To get a full and unbiased answer it would probably 
be necessary to enter the whole field of economic research 
many industries directly or 


the demand and supply of 


and dive into the secrets ol 


indirectly connected with 


metal-working machines. The development of trans- 


portation industries and those supplying railway and ship 
material will have to be studied, also the large class ol 
industries serving the textile part of the world-wide indus- 
Of the demand for textil 
influence the demand 
The building industry and agri- 


course, 


trial enterprises. 
machines must have an on for 
metal-working machines. 
culture, including the demand for agricultural machines, 
will have to be considered. I[t is practically impossible 
to cover so wide a territory in the space of a single article, 
and this, in consequence, must remain only an attempt 
to clear up a few of the points in doubt. 

Another difficulty is collecting all the statistical ma- 
terial However, there 


is a market which offers great advantages for studying 


necessary for such an inquiry. 
any question of international demand and economic de- 


velopment. This is the English. England, having the 
advantage of being a 


picture of the demand and supply in world trade, especially 


free-trade market, offers a good 


as the market of London, with its great distributing facili- 
ties, concentrates a large percentage of the total trad 


going from European markets to foreign countries. The 
following figures, relating to the demand of certain 


commodities, not having at first sight a very close con- 
nection with the 


taken from British statistics. 


sale of metal-working machines, ar 


TOTAL OF IMPORTS AND EXPORTS OF CERTAIN 
COMMODITIES IN ENGLAND, EXPRESSED 
IN UNITS OF $5,000,000 
Railway 
Material, 
Automobiles, 


CLASS I. 


Iron, Steel 


and Manu 


Year Iron Ore Machinery Ships Cycles, Etc factures of 
1904 > 25 t 6 26 
1905 ) 27 5 8 4) 
1906 7 31 S 10 17 
1907 8 36 10 12 54 
1908 5 34 10 10 44 
1909 ) 32 5 10 $5 
1910 6 33 8 13 51 
1911 6 85 5 14 54 
1912 6 39 7 17 60 
1913 7 44 { 19 64 


It is an interesting study to compare these figures with 
the curve of the metal-working machinery trade which 
appears in this article. It shows, for instance, that the 
decrease in the turnover for iron ore occurs practically 


in the same vears during which a drop in the demand 


for machine tools was felt in the world market. The 
activity in machinery construction is accompanied by an 
increase in the demand for machine tools. But while 


the turning point in an upward direction for machine 
tools comes in 1908 or the beginning of 1909, the demand 


for machinery is decreasing in those years aad does not 
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begin to get better until 1910. 
bring about an increase of nearly 25 per cent. of 
value of the trade turnover in 1913, which correspond as 
The 


for ships in foreign trade 


The years 1911 to 1913 


the 


well with the demand for metal-working machines. 


high-water mark of the demand 


coincides with the beginning of the greatest depression 
in other commodities, but the break in 1909 is clearly 
predicted by the falling off in t demand for metal- 
working machines in the preceding year. The depression 
in the demand for railway material mates with a decline 


in the demand for metal-working machines. 
demand for metal-working 
than 


It seems, therefore, that the 
rather 


machinery and machine tools accompanies 


follows the general movements in the 
steel Not 
from a theoretical study of 
We 


enlightenment, to 


demand for othe 


1ron and commodities. much can be learned 


at present the economic con 


will turn, not with 
the 


tion in that particular market. 


it expectations of second class 


commodities consisting of raw materials in the textile 


class, foodstuffs, and textile manufactures. 


The produc- 


ng and making of these is largely responsible for a 


demand for metal-working machines for the construction 


of agricultural machines, textile machines and man\ 
CLASS Il TOTAL IMPORTS AND EXPORTS OF FOOD 
STUFFS, COTTON AND COTTON MANUFACTURES IN 


ENGLAND, EXPRESSED IN UNITS OF $5,000,000 


Cotton 





Year Foodstuffs Cotton Manufactures 
1904 9 
1905 2¢ 100 
1906 71) 108 
1907 36 119 
1908 0 104 
1909 th 102 
1910 37 115 
1911 36 131 
1912 36 1: 
1913 4 7 139 


Comparing these statistics with the preceding curve 
and the former statistics, showing the turnover of manu- 
factures of iron all 
for the different commodities individually the year 1908 


This 


took 


and steel, it appears that in cases 
is the lowest point reached after a certain advance. 


is the Same year in which a considerable decline 


place in the demand for machine tools. 
SoME INTERESTING COMPARISONS 

There is. however. between the total ficures of the two 

the 

connection 


industry, an 


attention. 


groups and metal-working machinery 


interesting which deserves more 


The necessary figures are obtained by taking a part of th 
figures given in classes I and II. 


EXPORTS OF CERTAIN 
BRITAIN COMPARED 


IMPORTS AND 
IN GREAT 


TOTALS OF 
COMMODITIES 


WITH THE TOTALS OF MACHINE TOOLS 
Class I Iron, 
Steel and Machine Class Ill—Food 
Manufactures Tools, stuffs, Cotton, 
Thereof, in in Ete., in Units 
Year Units of $5,000,000 Dollars of $5,000,000 
1904 66 10,925,000 250 
1905 84 15,355,000 376 
1906 103 26,869,000 396 
1907 110 20,404,000 424 
1908 103 24,294,000 399 
1909 97 25,100,000 425 
1910 111 0,646,000 428 
1911 114 $3,453,000 459 
1912 129 $2,073,000 4x8 
1913 143 43,829,000 49% 
The reader will at once notice this fact: While the 
increase in the turnover for iron and steel manufactures 


from 1905 to 1906 is about on -~quarter of the value of 


1905, the increase in the turnover of metal-working ma- 


chines is two-thirds of the figure of 1905. When, 
further, the turnover of iron and steei manufactures in 
1906 reaches $65,000,000, the figure given for metal- 
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vorking machines is $26,869,000, A rise comes in 1907 
ind in 1908, The drop in iron and steel manufactures 
brings the total turnover back again to the figure of 1906, 
while the turnover of metal-working machines is $2,500,- 
000 below the figure of 1906, 

A moment’s thought will show that this considerable 
decline below the turnover of 1906 indicates a mistake 
on the side of the machine-tool users in ordering. Having 
ordered too many machines in 1907, when the total 
turnover in metal-working machines reached $30,404,000, 
they were over-supplied when the break of the market 
brought the decline. In consequence, buying was done on 
a much more careful scale than would have been neces- 
sary if manufacturers had been able to gage exactly the 
size of the demand in 1907. ‘This affected later the trade 
in 1909, when, notwithstanding the further decline in 
the turnover for iron, steel, ete., a small rise in the 
turnover of machine tools can only be explained by the 
fact that manufacturers, having committed the opposite 
mistake, tried to save on equipment during the bad times. 


REGRETTABLE LACK OF SYSTEM 


Both occurrences seem to prove the existence of a 
regrettable lack of system in the buying, as well as in 
the distributing of machine tools in the world trade. 
Practically the same thing happened twice within ten 
vears, when the comparatively small increase in the 
demand of commodities in the iron and steel group from 
$570.000,000 to $645,000,000 in 1911-1912, is followed 
by an increase in the total turnover for metal-working 
machines from $33,073,000 to $42,073,000, being roughly 
about a third of the value of 1911. The step forward in 
the turnover of the steel and iron group during 1912-1913, 
which is even larger than that of 1911-1912, produces 
only a very insignificant increase in the turnover of 
machine tools. 

The frantic haste with which all Europe suddenly 
clamored for machine tools when the present war broke 
out seems to be a good proof of the existence of bad 
management somewhere in the interior working of the 
market. Most likely, the compiled figures for the present 
vear, Which of course will not be obtainable for a con- 

derable time, will make very interesting reading. 

In the meantime the attention of the reader may be 
called to another rather important fact brought into 
evidence by the statistics under consideration. The for- 
ward movement in the sale of metal-working machines 
setting in during 1909 and reaching its full swing in 
1910 is. foreshadowed by a much larger forward move- 
ment in the trade balance of the foodstuffs and cottons— 
the step from 399 to 125 from 1908 to 1909 being con- 
siderably larger than the following increase in the sale 
of metal-working machines, while the lowest point in 
the figures of Class I is reached in 1909, the year when an 
advance in foodstuffs, etc., is already registered. Further, 
the drop in foodstuffs, ete., of Class II in the vear 1907 


} 


to 1908 happens, while the iron and steel class of the 
statistics still shows a slight increase. 

It seems, .t refore, that a close connection can be 
established between the demand for raw materials and 
foodstuffs on the one hand and the demand for iron 
and steel manufactures of all sorts on the other. This 
means that a maker of metal-working machines will 
robably be able to judge the temper of the future market 

om the pre-arising demand for raw materials. 
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The occurrence may be coincidence, but as this coin 
dence occurs rather frequently in so short a period as te: 
years, it offers food for thought. 

It is difficult to apply theories at once to the routin 
of daily work. However, this is not always a proof o 
the impracticability of the theory. The manufacture: 
of machine tools, willing to employ knowledge gained 
from the careful study of facts supplied by national and 
international statistics, will do well to study also the 
theory as it ultimately could affect his own plant if put 
into practice. 

As the machine-tool industry depends largely upon 
orders coming in’ from industries with which it has 
only a loose connection, an exact knowledge of the manu- 
facturing conditions in those industries has been always 
regarded as absolutely necessary for the management of 
large machine-tool building plants. This is true not only 
from a commercial point of view, but as well from the 
point of view of the engineer constructor, whose duty 
it is to stimulate the turnover by offering new and more 
advantageous machines to the makers of manufacturing 
machinery of all kinds. 

The maker of small tools, as well as the maker of 
machine tools, has to fill an important part in the large 
economic organism of the world. In supplying tools of 
all kinds for the making of other tools and machines he 
produces the means necessary for industrial progress. 
Out of this results a peculiar economic position for the 
machine-tool industry—a position which is participated 
in by practically all industries, but which makes itself 
especially felt in machine-tool building. It is dependent 
for the whole of the turnover or by far the larger part 
of it upon the progress made in other industries. It 
suffers for the sins of others and it feels more than any 
other the slightest weakening in the economic stability of 
the world market, for any depression shows at once in 
the buying capability of those industries which the 
machine-tool maker has to supply. ‘Thus, a manufacturer 
following the market blindly may suddenly find that he 
is left with a large stock, built in the belief that the 
demand would hold on, while in fact it was already 
breaking. 

| have heard of a very pertinent example coming from 
the agricultural-machinery industry of this country and 
reflecting a fault of manufacturing policy followed by 
certain makers of agricultural machinery, which resulted 
in a disastrous over-production of one kind of machine. 
A fact like that may not affect the machine-tool maker 
at once, but nevertheless it seems that the possibility of 
such a reflex must be seriously considered. 

It is therefore especially essential to get a clear fore- 
sight into the character of the market. In fact, the 
machine-tool maker ought to know what is going on earlier 
than the manufacturer whom he has to supply, as the 
latter has better means of regulating his output, being 
continually in direct communication with the ultimate 
consumer who, after all. influences the demand. 


& 


In Some Establishments an extra copy of the actual 
principal shop order based on an outside order is delivered to 
the customer as the best possible acknowledgment of the re- 
ception of his order. It shows him just how the latter has 
been understood and will be carried out; also, if it has been 
marked “rush,” or if the date of completion is given thereon 
that fact is made known. 


Mc 








Lis 

FIC 
macl 
T-he 
four. 














AMERICAN 


July 29, 1915 


Machining Cylinders 


National Automobile 


KM DITORLAL 





th is arti le de S¢ ribe d 


SYNOPSIS—In lhe 
methods of manufacturing the cylinders and other 
The cyl- 
inders are bored and faced for the first ope ration, 
the bore he ing then used for loc ation when drilling 
the bolt holes. These are then used for locating 
the piece in the subsequent operations. In machin- 


(lie 


parts which are used on the National 40. 


ing the crank-case lower half and gear cover, the 
parting-line surface is first milled, this being then 
placed on the table for the second milling opera- 
tion. The tools are giving good service both as 
regards quality and quantity of production. 





The National Automobile is made by the National 
Motor Vehicle Co., Indianapolis, Ind. One of the finish- 
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CORRESPONDENCE 
hill-climbing tests they have often developed 100 hp. 
The first machining operation on the evlinder is boring. 
This is done on a Beaman & Smith, as shown in Fig. 2. 
The machine is provided with fixtures that hold four 
cylinders in one setting. The castings are located against 
adjustable screws and held securely with serews and 
clamps, as shown. The table is fed up with the cutters 
revolving and one bore is machined in each of two evlin 
ders. The table is then fed over against a stop and the 


operation repeated on the other bore in both eylinders, 


The table is next indexed around ISO cle v. and the opel 
ation repeated on the other two evlinders. The boring 
cutters are then removed and the facing cutters placed 
n position, as shown in Fig. 3.) The table is fed up toa 


stop and the revolving inserted-tooth cutters A. 


Th flanges of the cylinders are thus machined squarely 


across 
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FIG. 2. BORING THE CYLINDERS 





--4— : 
‘ AR 

o a 
+ : 








FIG, 2. FACING THE CYLINDERS 
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FIG, 4. DRILL JIG FOR FLANGE BOLTS 





This is of the 
The 


nm severe 


machined cylinders is shown in Fig. 1. 
T-head type, water-cooled, 4%-bore, 6-in. stroke. 


four-cylinder cars are rated at 40 hp., though 





THE 


VALVES 


FIG MACHINING FOR 


with the bored holes. The table is next indexed around 
and the operation repeated. The time required for boring 


and facing a set-up of four cylinders is 20 min, 
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In drilling the flange-bolt holes the jig shown in Figs. 
t and 4-A is It is located by a cylindrical and 
elliptical plug set into the bores. The two pin-screws A 
are tightened to hold the jig in position. 
are then drilled, the tool being guided. through bushings 


used, 


Six 54-in. holes 


in the jig. 
The next operation is machining the valve holes in the 


cylinder. For this the casting is located and held by 
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scribed, and the fixture is fastened to the table of t! 
boring machine as shown in Fig. 7. The holes are th 
bored and taper-reamed with the tools A. The indexe 
positions for the various holes are obtained by the pin / 
as described for the previous figure. The time require: 
for machining these holes is 8 min. 

The first machining operation on the pan, or low 
half of crank case, Fig. 8, is milling the parting line. 





FIG. 6. GRINDING THE CYLINDERS 


four bolts that fit into the holes machined in the flange. 


The nuts on the two struts A, Fie. 5, are tightened 


against the under side of the piece to hold it securely 


against the machining stresses. The holes are then bored 
and reamed for the valve-spindle bushings, and the holes 
for the valves are bored, tapped and chamfered. The 
fixture is made with a sub-base that may be slid around, 
the index being obtained with the pin B set into bushings 
The two clamps C' are tightened by means 
The various 


in the base. 
of the nuts shown, to hold the fixture rigid. 





FIG. 9. MILLING THE PARTING LINE 


tools used in these operations on the valve holes are shown 
on the machine table alongside the fixture. 

The method of grinding the cylinders is shown in Fig. 
6. The casting is located on six pins that fit into the 
Clamps are tight- 

The cylinder is 
The 
dust is drawn away by means of a suction fan through 
the pipe A. The ) 
der is 30 min. 

The fixture shown in Fig. 5 is also used when machin- 


holes previously drilled in the flange. 
ened it to hold it securely. 
ground dry, water being fed into the water jacket. 


inet 
agallist 


average time required to grind a eylin- 


ing the intake, exhaust, and cooling-water flange openings. 
The casting is located in a similar manner to that de- 





FIG. 7. MACHINING INTAKE AND EXHAUST HOLES 


This is done on the fixture shown in Figs. 9 and 9-A. 
The casting is placed in the circular block A and on a 
It is fastened down 
Six adjustable 
screws ( come against the under side of the bosses to hold 
the casting against the machining stresses. The machin- 
ing operation is performed with the 14-in. inserted-tooth 
cutter ), which operates at 80 r.p.m. 

For the second operation the case is placed with the 
machined surface on the table and held down with straps 


straight block at the opposite end, 
with the strap B and straps on the inside, 





FIG. 10. DRILLING CLEARANCE HOLES FOR SCREWS 


and bolts. The same cutter, operating at the same speed, 
is then used for the milling operation. Drilling the 
clearance holes for the capscrews for holding the two 
parts of the case together is accomplished in the jig 
shown in Fig. 10. This jig is located by three dowels 
that fit into holes on the parting line machined in a 
previous operation. When the jig is in position eighteen 
*°/,,-in. holes are drilled, the time required being 10 min. 

The first machining operation on the gear cover, Fig. 
10, is milling the parting line. The fixture used for this 
work is shown in Figs. 11 and 11-A. The casting is 
located by three pins set inside two of the cored holes. 
The part rests on adjustable supports A. The clamp B 
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FIG. 5-A 
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DETAILS OF FIXTURES USED IN MACHINING 





AUTOMOBILE CYLINDERS 


204 AMERICAN 
is tightened down to hold the casting securely. The 
machining operation is effected with the 614-in. inserted- 
tooth cutter C. The casting is then fastened with the 
machined surface on the surface of the milling-machine 
table and held down with straps and nuts. The same 
cutter is used for the second milling operation. 

The drill jig for the gear cover is shown in Figs. 12 
and 12-A. The casting is located by plugs A that fit into 
holes drilled in a previous operation. The thumb-nuts 
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ones. Between those two sayings, “Take care of th 
pennies and the pounds will take care of themselves’ 
and “Penny wise and pound foolish,” there’s a chanc 
for a level-headed man to make money by straddling 
Hampden didn’t say anything more about the wast 
that day. Sort of changed the subject, but I have bee: 
keeping one eye out to see if the boys were really wasting 
it. I jacked up one or two yesterday. They were using 
it to brush chips off their lathes, and you know how that 
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FIG. 11, MILLING FIXTURE FOR COVER 
B are tightened down to hold the casting securely. When 
the piece is in position the following holes are machined: 
Eleven 44$-in. drill; three 8¢-in., drill and ream; three 
No. 12 drill; four ;>;-in. drill. The No. 1? drilled holes 
are afterward tapped with 14-in.-20 threads and the 4',-in. 
drill tapped with 3<-in.-16 threads with the casting re- 
moved from the jig. 

% 


Foremen’s Letters--Being 
Bossed 


Dear Entropy—The old man is developing a curious 
habit; he comes around almost every day and sits and 
talks and asks questions. At first I was rather tickled 
about it. I thought he had just discovered that I was 
well-posted and was coming to me for information, but 
lately I have had spells of wondering if he doesn’t know 
the answer to his own questions and if he isn’t trying to 
find out how much I know. I am still in the dark though, 
for every once in a while he asks a question that it 
doesn’t seem possible that he knows the answer to. 

The other day he wanted to know how much waste we 
were using per man. I told him the men were using 
a handful whenever the last handful got too dirty to use. 
“Well,” he said, “How much is that, in pounds?” Of 
course I did not know, for it never seemed to me that it 
made much difference. A bale of waste costs only about 
$10 and in my room it lasts quite a while, so if we 
saved all of it and made the men wipe things up with 
their handkerchiefs, it would not make much difference 
in a year. I told him something like that. He came 
back at me with the statement that if every man threw 
away $10 that he did not want to bother with, he would 
like to run along behind and rake up the waste. 

It does seem sort of tough to him to see a foreman 
careless of his small change, but suppose I spent my time 
chasing up waste, and let some fellow spoil work worth 
$100 because he read a dimension wrong. I tell you 
it pays to look after the big things as well as the little 


FIG. 12. DRILL JIG FOR COVER 

fills a bunch of waste up so you can’t use it for anything 
else. IT reminded them that we had brushes for that sort 
of thing, and then they collected all the old brushes there 
were in the shop and asked me how I would trade them 
for a second-hand cigar. They were a punk lot and I sent 
out and got new ones right off the bat. 

I wonder if that was what the old man was talking 
about. If it was, I wonder why he didn’t say so. 

Then he came around a few days ago and began to talk 
about that red-headed fellow I wrote you about last winter. 
He asked me what sort of a home he came from, what he 
did with his money and a lot of other things that were none 
of my business. I didn’t like to tell him that I wasn’t 
old enough to be meddlesome, but I was tempted to. 
He sort of got my curiosity worked up though and | 
looked the boy up carefully so he wouldn’t think I was 
nosy. 

Say do you know it is a wonder to me that the boy is 
any good at all. His folks live in a basement tenement, 
what you and I would call a cellar. His father lives on 
alcohol and his mother is one of these tired-out, dragged 
out slaves that think they are doing right when they stick 
to a man that they took for better or for worse. Such 
women ought to be told that there are limits to self- 
sacrifice. I suppose that what few tears this rum-soaked 
hubby of hers has left in her she has spent on this 
read-headed kid. Why between them they haven’t dumped 
him in the pond some dark night I can’t imagine. | 
asked the boy what he planned to do with the old soak 
and he looked as dazed as could be. It never occurred 
to him that they could do anything except let him hav: 
his own way and money enough to keep a good rich color 
To tell the truth, I don’t know what to 
suggest myself. I expect Hampden will be round 1! 
a day or two and tell me in some indirect way what | 
ought to do about it, but in the meantime I wish you 
would tell me so I can beat him to it for once. 

So long, 
JIMMY. 


on his nose. 
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An Inexpensive Counterbore 


When the twist drill has served its original purpose and 
is ready for the scrap box, it can still be made a very effi 


cient tool if even the shank and a small part of the flute 


are left. By annealing the stub and drilling and ream- 
ing a taper hole for an inserted pilot, and also drilling 





AN INEXPENSIVE COUNTERBORE 


« small cross-hole for removing the pilot, then rehard- 
There are plenty 
of scrap drills around the majority of small shops but 


ening, it becomes a very efficient tool. 


facing tools. 


Joun W, 


a scarcity of counterbores and 
STRAHL. 
Wooster, Ohio. 


Making a Pulley Pattern 
in a Miller 


In a small pattern shop one is continually being called 
upon to do some ¢ lass of work which the equipment does 
not appear able to handle. One day in particular this situ- 


We were asked to make a pattern for a 24- 


\ 


ation arose, 


C 


f Né 
2) 


c 





FIG3 





FIGS 





FIG.4 


FIGS. 1 TO 5 DETAILS OF THE FIXTURE 


rr 
rhe 


we had was a No. 4 Stark bench lathe that has a swing of 


in. flanged blower-pipe connection. largest lathe 
8 inches, so there was no chance of handling it there. 

The only machine in the shop that would swing so large 
a piece was a No. 0 Brown & Sharpe miller, so we made 
We then made the 
to which we 


the flanged collet as shown in Fig. 1. 


lt-in. faceplate shown in Fig. 2, screwed 


Letters from Practical Men | 
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the collet with 514-in. machine screws, as shown in Fig. 3. 
We next made a large faceplate of wood and screwed it 
to the iron faceplate, as shown in Fig. 4. 


After we had fixed up for the pattern, the next diffi- 
] 











culty was to get the right he ight for the tool. As the vise 
FIG. 6. THE FIXTURE IN POSITION 
was not high enough, we made a pattern and had a casting 


Fig. 5. 
milling-machine table and by using the No. 4 Stark bench- 
lathe 


made, as shown in This Was clamped to the 


compound cross-slide, we got the exact taper de 
sired and obtained very good results. The set-up is shown 
in Fig. 6. 
This happened in October, 1912, in the shops of the 
Oliver Typewriter Co., Woodstock, Ill. 
CLiaytTon C. Hartina. 
Woodstock, III. 


Defects im Pattern Shops 


We have in the wood-working department a turning 
lathe of one of the best makes that is equipped with hand 
tool rests and cross-tool carriage with hand-screw feed. 
The feed the 
once and this new screw repaired three times during the 


CTOSS-cCarriavt has Deel renewed 


screw 1n 


past fifteen months, because of broken fee | wheel and bent 
feed screw. Th cause of these trouble Was the drop- 
ping or throwing of the carriage on the floor when chang- 


ing to the har d tool rest 


1 corrected this troubl the following manner: Back 
of the cone head I attac! 
flush with the top of the 
T-slot like t 


when the carriage is moved up close 


d to the lathe bed an iron table 
This table has a 
located that 


to the head the cross- 


athe carriage 
he one in the lathe ec: riage al dd so 
head can be moved over on to the table and clamped out of 
the use in an 


Instant, 


way, safe from damage and ready for 
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Another nuisance that should receive the attention of 
lathe builders is the throwing of oil from the lathe bear- 
ing and countershaft. There are still a few pattern mak- 
ers that take a pride in their personal appearance as well 
as their work, tools and surroundings. If the ceiling were 
twenty feet from the floor there are some foremen who 
would still consider it good practice to put the counter- 
shaft up there. When it is possible and practical T put 
the lathe countershaft on the side wall, so located that, 
with the aid of a turning tool the shifting of the cole 
pulley belt is within easy reach of the workman. 

GEORGE CLARK. 


Detroit, Mich. 


Improvised Height and 
Surface Gages 


The illustrations show how both height and surface 
wages can be readily improvised from. standard tools 
that are in the kits of many machinists and tool makers. 
Fig. 1 shows a standard vernier caliper that can readily be 
made to serve as a height gage by making the base B 
and the scratch-jaw J. The can be either 
of hardened tool steel or of soft steel case-hardened and 
ground perfectly square with the slot. The slot is milled 
to accommodate the head of the vernier caliper, this be 
ing held firmly in place by the shown. The 
scratch-jaw /J is made to fit over the sliding jaw of the 


base block 


ScTCW 


caliper and is so proportioned that the lower edge comes 
flush with the surface plate or bench block when the cali 
per graduation is at zero. This makes it easy to measure 
any height above the surface plate. 

Figs. 2 and 8 show how a machinist’s combination 
square can be readily used as a surface gage by making the 
needle and graduating attachment shown. Fig. 2 shows 
this placed on the same bench block as the height gage 
and set to the same piece, The needle has a fine gradua 
tion through the small screw, which connects with the up 
per stop. This can be graduated as fine as may be de 


ye 
iio 


vage removed, and indicates one of its many uses. 


3 shows the same instrument with the height 
These 


sired, 
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tools can be made by any tool maker in a comparative! 
short time, and will be found extremely useful in mai 
ways. 
C. D. Parknurst. 
New London, Conn. 


High-Pressure PacKing 
During a recent investigation involving high pressur 
and high temperatures, with tl 
problem of a boiler-cover packing which would hold t! 


we are confronted 
pressure for at least 24 hours. 

In Fig. | is shown the common way of packing a boil 
This consists of clamping a flat gasket betwe 


joint. 
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Section A-A 


FIGS. 1 AND 2. PACKING FOR HIGH PRESSURE 


two surfaces, the pressure being applied by a number of 
bolts distributed around the periphery of the flanges. 
This method is faulty in principle, in that the internal 
pressure tends to separate the surfaces, and as the bolts 








are somewhat elastic, it is only a question of pressure 


until they are stressed enough to cause a leak. It may 
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THE GAGE IN USE FIG. 2. 





WITH SURFACE GAGE 





ing 

can | 
Th 

in. Ww 


long, 











roller 
5-in 
two ¢ 
tighte 





FIG. 3. SURFACE GAGE ALONE 

















July 29, 1915 AMERICAN 
e noted in this connection that all bolts for fastenings 
f this kind should be as short as possible. 

In Fig. 2 is shown a mode of packing, which was very 
uccessful on a small experimental boiler, and which is 
correct in principle, as a little analysis will show. 

The tube A is of steel, B is a cap threaded and screwed 
n the tube, D is a pressure plate, and C is a soft-copper 
vasket. The initial pressure is put upon the gasket by 
the screws F acting on the pressure plate D. Any 
additional pressure on the inside of tube tends to increase 
the pressure of the gasket against its outer seat. It is 
thus seen that the holding power is limited only by the 
shearing strength of the copper gasket. 

In actual practice this packing held tight at a pressure 
of over 4000 |b. per sq.in. It could no doubt be applied 
to large boilers or other high-pressure work, 

EK. A. Ermoxp. 

Germantown, Philadelphia. 
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Handy Machine-Shop Horse 


The illustration shows a horse that was made and used 
in the shops of the Blair Motor Truck Co., Newark, Ohio. 
It has been found useful for holding parts when machin- 














A HANDY MACHINE-SHOP HORSE 


ing them under the drilling machine or miller, 
can be placed in the best position for holding them. 


The framework is of hard maple, the legs A being 24% 


in. wide and 154 in. thick. The top B is 2%4x4 in., 24 in. 
long, and is fastened to the legs with 5-in. bolts. The 


roller C is made from a piece of 114-in. tubing with a 
Attached to the shaft are 


5g-in. shaft placed through it. 
which are 


These fit into eye-bolts E, 


two eye-bolts D. 
When it is desired to change 


tightened with the handle F. 


of,* 
20% 


MACHINIST 


the position of the roller the eye bolts D are loosened by 
means of the handles, and after the roller has been placed 


at the desired height, by tightening the handles the hook- 


bolts are drawn back and hold the vertical eve-bolts in 
position. 
A. TowLen. 
New York, N. Y. 


Detachable Shelf for Draftsmen 


The accompanying illustration shows a useful shelf so 
attached to, 
from, the drawer of any table, as occasion requires, 


constructed as to be easily and removed 


The shelf should be made of some well-seasoned white 
wood or soft pine with cleats on its under side to prevent 
The hooks A by which it is held in 


warping. place are 





forged from band iron 1 in. wide by 14 in. thick and 
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DETACHABLE SHELF FOR DRAFTSMAN 
are secured to the shelf with screws Underneath the 
shelf are fastened two wooden brackets, or braces, B, 


which rest against the face of the drawer when the appli 
ance 1s in place. 

To apply this shelf it is merely necessary to hook it 
resting 


over the front edge of the drawer, the brackets 


against the face of the drawer, as previously mentioned. 





W. KE. OprpgENvEIM. 
Whitinsville, Mass. 
s 
Lathe Former Used in Russia 
While working in the shop of the Pneumatic Tool Co. 
in St. Petersburg, or Petrograd, Russia, we had a lot of 
150 spherical-faced plates to make, as shown in Fig. 1. 
a 
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FIGS. 1 AND 2. LATHE FORMER FOR CURVED PLATE 


These were 714 in. in diameter and %4 in, thick and had 


to be a good job. Good lathe hands were not plentiful, 


and so we made a former, or template, A Fig. 2, which 
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we bolted across the lathe bed. <A stiffening rib B was 
put in the lathe bed to stand the weight W, this forcing the 
carriage against the former at all times. The compound 
rest C was turned at right angles, and the stud D made 
to fit the carriage, this being screwed in and fastened 
with a locknut so the roller would contact with the form, 
or template. 

We first finished the flat side, then chucked with 
rounded side out and turned out with the roughing 
tool, using the former to get the shape. Then a scraping 
tool was put in the tool post and the surface finished and 
finally polished, 

With this rig the work was turned out in a satisfactory 
manner and at a fairly good rate, considering the lack 
of specialized tools. 

W. H. Brown. 

London, Eng. 

%s 


Air Clamp for a Radial 
Drilling Machine 
When working on large pieces with a radial drill, it is 
often advantageous to have a device for clamping the 
drill-column quickly. A convenient contrivance for do- 
ing this has been worked out by J. Kraus, shop superin- 
tendent of the Pelton Water Wheel Co., San Francisco, 














AIR CLAMP ON RADIAL DRILLING- 
MACHINE COLUMN 


Calif. It is a pneumatic clamp and is plainly shown in 
the accompanying illustration. An air cylinder connected 
to the shop air line actuates a bell-crank lever, which in 
turn closes the clamp ring at the base of the drill column. 
The air valve is controlled by cords carried over the swing- 
ing arm of the drill to any point convenient for the op 
erator. 
J. WALTER SWAREN. 


Hayward, Calif. 
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Balancing Pulleys at Low Cost 


The usual method .of finding how much a pulley is 
out of balance is to run it on parallels and build on putt) 
until the wheel is in balance and weigh the putty. Then 
either a lead weight is fastened to the inside of the rim 
on the light side, or metal is drilled out of the heavy sid 
to equal the weight of the putty. This takes up all of on 
man’s time, besides keeping a drill press waiting, and i 
many shops the work has to be moved several feet to th 
machine and back to the parallels. 

In one shop the cost of this method of balancing was 
reduced 85 per cent. by providing cored holes in the spok: 
ends, as shown. Sufficient additional metal was provided 
to prevent weakness here. 

When the boring-machine man had finished one pulley 
and started the machine feeding on the next, he put th 
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AN EASY METHOD OF BALANCING PULLEYS 


finished pulley on parallels and placed lead slugs into th: 
holes*in the light side, packing them in with a drift and 
hammer until the wheel was in balance. 

The man who did the balancing before could then do 
other work, and the man on the boring machine was happ) 
because he received additional pay for time that before 
had been useless to him. Furthermore, the shop room 
and the time of the drill press previously used wer 
saved, 

The lead slugs are made by melting scrap lead in a ladle 

g ‘ s | 
and pouring it in a trickling and broken stream into a 
bucket of water. This produces spongy and irregula: 
sized and shaped slugs that pack together and stick to 
the sides ot the cored holes. The slugs should be dried 
over a fire after they have been taken from the water. B 
making as many holes as there are spokes and locating 
them on the side that is most out of view, the time o! 
covering them up can be saved, and no apology is needed 
for their appearance. 
Kk. Esrwtna. 
New York, N. Y. 
x 

Summer School of Scientific Management — The Pennsy! 
vania State College, State College, Penn., will conduct a sum- 
mer school of scientific management during the two 
beginning Aug. 9. This summer session is planned for the 
accommodation of works managers, superintendents, heads of 
cost, stores, purchasing, planning and production departments, 
is restricted to 


weeks 


and members of such departments. The time 


two weeks to meet the needs of employees whose vacation 


period is limited to that time. The mornings of the session 
will be devoted 
ganization and scientific management under the leadership of 
afternoons will be devoted to 


to lectures and discussions on industrial o1 


Prof. Hugo Diemer, and the 
actual practice in applied methods of scientific management, 
in the making of time studies, tool lists, instruction card 


routing and scheduling, under the direction of W. H. Tabor 
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Discussion of Previous Question 


ail 


How To Make Reprints 


from Catalogs 

Under the title “How To Make Reprints from Catalogs,” 
N. G. Near on page 1044, Vol. 42, gives a good suggestion, 
but it is open to the objection that the drawing is still 
oily after the prints are made, and if it is desired in an 
opaque condition again, it must be treated with benzine 
or alcohol to remove the oil. There is a wrinkle that is 
worthy of noting to obtain prints from patent drawings 
made on three-ply bristol board. This method makes 
the drawings so transparent that an exposure of but five 
minutes is needed if the sun is bright. The procedure is 
as follows: 

Lay the drawing, face down, on the glass of the print- 
ing frame, soak well with benzine; lay the blueprint paper, 
back down, on the face of the drawing and soak that with 
benzine ; close the frame and expose to the sun in the usual 
manner ; open the frame and wash the print in water, then 
hang the drawing and the print until they are dry. The 
print looks funny until all the benzine has evaporated, 
but in half an hour nobody would suspect that drawing 
and print had been in a bath of benzine—they are both 
opaque and in good condition. 

The reason for placing the back of the blueprint paper 
against the face of the drawing is to lessen the displace- 
ment if the frame should not be set square to the sun’s 
rays, as the shadow is “cast” through the thin blueprint 
paper instead of through the thick drawing. 

F. J. Baper. 

Brooklyn, N. Y. 


"9° 


Jigs and Fixtures in the 
Small Shop 


Regarding the article which appeared on page 80%, Vol. 
42, entitled “Jigs and Fixtures in the Small Shop,” it 
seems to me that the author overlooked one of the most 
important reasons for having jigs with which to build 
machinery; that is, the duplication of parts. It is not 
intended to infer that it is impossible, for instance, to 
drill a number of holes in any given part of a machine 
so that the pieces will all be duplicates of one another, 
but it is, to say the least, improbable. What is more 
annoying, in getting repair parts or new tools for a 
machine which you already have, than to find that the 
tools or repairs are only half-finished and must be 
fitted to the particular machine which upon they go? 

A short time ago I was talking with a man who has 
charge of a large department of automatic machines. In 
referring to the merits and demerits of the different 
niakes, he mentioned one of the most highly classed 
machines on the market and said that if he had his way 
he would’t have one of the things in the shop. On being 
asked why, he replied that every time you bought a new 
tool for one of them it had to be fitted up for that 
particular machine, and that it could never be used on 
any other, even though it was the same size and the same 
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make and came out of the same lot. It seems to me that 
in this case, at least, it would be good business to invest 
a little money in jigs and fixtures, even though the work 
could be done just as cheaply without them. We all 
know that while machines are not expected to ever re- 
quire repairs, they all do. It is very seldom that a 
company buys any complicated machine for which it 
does not from time to time require both repair parts 
and new tools. 

In regard to one other feature of this article—if the 
average cost of jigs and fixtures were 25 cents per pound, 
would it not be reasonable to figure a proposed one on 
this basis? It seems to me that nothing could be much 
further from the truth. We have all seen jigs weighing 
less than ten pounds which cost five times as much as 
others weighing one hundred pounds. Any mechanic 
who has had any experience in this class of work should 
he able to make an estimate in a few minutes which would 
come much closer to the real cost than can possibly be 
figured by any such method. 

H. E. WARREN. 

Lancaster, Penn. 


38 


Mr. Gantt’s Theory of the 
Expense Burden 


[ notice that Mr. Gantt has entered on the thorny path 
of the reformer with regard to burden charges (see pag 
Vol. 42). I more particularly 
because for 15 years I have made a special study of that 
field and have written two books on it that remain, I be- 
lieve, the only works dealing exhaustively with the princi 
ples of burden distribution. 

The general principle put forward by Mr. Gantt ap 
As actual burden is to normal burden, 
This is, however, 


1055. wish him 


SUCCESS, 


pears to be this: 
so is actual output to normal output. 
only another way of saying that the rate of burden per- 
centage chargeable when the shops are full is the rate that 
ought to be charged when the shops are slack. This is 
only partly true, and it only covers a small portion of the 
field occupied by the question, “What is the proper share of 
burden for this job?” 

The idea of separating the “undistributed expense re- 
maining whenever the factory runs below its normal ca- 
pacity” from the full burden is the special feature that I 
originated in 1901, as the basis of my method of dis- 
tributing expense burden. Such undistributed 
“supplementary rate.” 


expense 
was handled by means of a On 
page 98 of “The Proper Distribution of the Expense 
Burden,” I said: 

Finally, there is the supplementary 
of cost This will be of chief 
proportion of the total cost was due to the accidental features 
of the commercial any period. This factor has 
never been separated before from the general body of costs— 
the manufacturing efficiency due to method intermixed 
with the commercial efficiency due to state of trade 

When Mr. Gantt points out that in slack times burden 
should be divided into two groups—burden actually and 


the 


as showing 


third factor 
what 


rate 
significance 





situation at 


was 
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properly incurred by the job, and burden chargeable to 
wasted production capacity—he is following the essential 
feature of my method. But if he wishes to apply this 
“general principle” to ordinary percentage methods of 
distributing burden, I fear he is on rather dangerous 
ground. In fact, he seems to be somewhat aware of this 
when he alludes to the necessity of finding “just what 
plant or part of a plant is needed to produce a given out- 
put, and to determine the overhead expense on operating 
that plant or portion of a plant.” He does not indicate 
how this is to be done, further than by saying that it is 
primarily the work of the manufacturer or engineer. 

The fact is, all these difficulties have been studied and 
solved long enough ago. Burden is a very complex sub- 
ject, and half-measures are not desirable with regard to 
it. The ordinary percentage methods are known to be in- 
accurate, and as Mr. Gantt says, when the figures resulting 
from such methods indicate an absurd conclusion common 
sense repudiates the figures. But on the other hand, if a 
system is put forward that is assumed to be correct, it is 
most important that it should be really correct. I am 
not sure that Mr. Gantt’s “general principle” is in itself 
so much nearer correctness than others that it can be re- 
lied on in all cases. 

The reason for this doubt is that Mr. Gantt’s principle 
leaves unaffected the great source of error that is in all 
percentage systems of distributing burden. What he 
savs with regard to his three plants, namely, that the true 
view is obtained if one considers them all assembled on 
one lot and the dividing walls taken down, is even more 
true with regard to individual machines, or “production 
centers.” That is the point Mr. Gantt has missed, or 
rather only alludes to in a vague way as being “primarily 
the work of the manufacturer or the engineer.” No 
percentage method of distributing burden can give effect 
to the varying call of individual machines on the expense 
represented by burden, and it will easily be understood 
that if some machines absorb more expense than others, 
as they do, then the question of just which machines were 
idle and which were working on jobs is the very core of 
the expense-distribution question. The only way in which 
this problem has been solved hitherto is by the “produc- 
tion-factor” method, which gives rise to accurately de- 
termined individual machine rates and collects all undis- 
tributed burden into a “supplementary rate.” 

Under this system the cost of jobs done in the same 
There 


remains in slack times an undistributed balance, which is 


time and in the same way is at all times the same. 


not merely a vague average, but represents the aggregate 
failure to absorb burden due to the idleness of the ma- 
chines that were actually idle. But there still remains the 
problem of how this undistributed balance is to be dis- 
posed of. 

[t is of course mere waste. It represents unused pro- 
ductive capacity. To charge this at once to profit and 
loss is an easy thing to do, but generally speaking, I find 
a great disinclination on the part of practical manufac- 
turers to do it. My original solution, and I believe that 
it is still the best solution except under special cireum- 
to distribute this 
If, for example, 25 per cent. 


stances, was unabsorbed balance over 
jobs as a supplementary rate. 
of the burden was unabsorbed a separate charge is made 
te each order, being 25 per cent. of the amount actually 


The production 


charged by machine rates to that order. 
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cost of jobs thus remains steady whether the shops ar 
slack or busy, but the total cost rises or falls in the way 
familiar to those who use percentage methods. 

For estimating purposes the actual production cost i: 
taken, but for accounting purposes the total cost is take: 
This seems a safer plan than the drastic step of chargins 
undistributed burden direct to profit and loss. Car 
less bookkeeping under such circumstances might lead t 
serious results. At any rate, there would arise a genera 
desire in the shops to get as many charges as possible int 
that convenient hiding place, and I do not know a singh 
advantage that would be gained by the practice. On th: 
other hand, the presence of the “supplementary rate” i: 
every costing order brings the fact of idle machiner 
prominently to the attention of everyone that handles thy 
figures. 

The amount of burden chargeable to supplementary rat: 
(or to profit and loss) can be determined when, and only 
when, some mechanism exists to attach to each order thy 
proportion of the burden that properly belongs to it. This 
can be done only through scientifically determined ma 
chine rates based on “production factors.” When the 
shop is full of work all the burden is being charged to jobs 
through machine rates. When it is slack that portion 
of the machine rates not taken up by work is charged to 
waste or the supplementary rate, but this amount is not 
necessarily a simple ratio, as laid down by Mr. Gantt’s 
general principle. It entirely depends on which machines 
were idle, and therefore on the class of work being done. 
To omit this factor seems to me likely to give rise to de 
ceptive results. 

A. Hamitton Cuurcn. 

New York, N. Y. 

Utilizing Time-Study Data 


After reading with much interest the article by Robert 
Thurston Kent, “The Utilization of Time-Study Data,” 
on page 965, Vol. 42, the question of the correct method of 
handling the particular piece quoted as a sample loomed 
up as an important point in applying the data so abl) 
collected. 

The sample is typical of a thousand-and-one machine- 
shop jobs and is more important on that account. It is 
not an easy job to true up accurately such a piece in the 
average more-or-less worn chuck after reversing, but the 
point is, it is not positive. A positive method and the 
one followed by good lathe hands is to mount it on an 
arbor and turn on centers, the live center having been 
turned or ground in the lathe. This insures the face, 
which is evidently the working face, being true with the 
hole. 


L. H. ADNER. 
Bridgeport, Conn. 
- 


expanding. 
among the 


The Consumption of Aluminum is constantly 
It is the most abundant of metals and ranks third 
elements which compose the crust of the earth, being ex- 
ceeded only by oxygen and silicon. According to the United 
States Geological Survey the quantity of aluminum consumed 
in the United States in 1914 was 79,129,000 lb., against 72,379,- 
000 Ib. in 1913 and 65,607,000 Ib. in 1912. The growth of the 
industry is shown by the fact that the production was 150 Ib 
in 1884, 550,000 Ib. in 1894, and 8,600,000 Ib. in 1904. The 
value of the exports of aluminum and of manufactures of 
aluminum amounted to $1,546,510 in 1914, as compared with 
$966,094 in 1913 








July 29, 1915 AMERICAN 


Cutting Small Pinions at Low 
Labor Cost 


By Donatp A. Hampson 


An interesting set of fixtures that were made to reduce 
the cost of a gear-cutting job are shown in the illustra- 
tions. The piece, Fig. 1, is a steel pinion turned out on the 
automatic screw machine, the gear cutting being the final 
operation. Its size indicates that high production is im- 
possible with ordinary gear-cutting equipment. 
headstock and tailstock hold the 
blank between them. The cutters are of H. S. steel, 34 in. 
in diameter, and integral with shanks. The oil pot sup- 
plies lubricant at the rate of 15 drops a minute, which 
is sufficient and yet not so copious as to interfere with 
An angle-shaped piece with an 


A special pinion 


the operator in any way. 
adjusting screw is bolted to the feeding end of the table, 
and at the bracket. These pieces limit 
the table travel to a minimum. 

The machine is started and the oil flow set, 
are not stopped until quitting time, unless a cutter has 
By loosening the clamping screw on the 


rear, an iron 


and thes 


to be changed. 
tailstock, the spindle can be pulled far enough back to 
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FIGS. 1 TO 3. CUTTING SMALL PINIONS AT LOW COST 


permit the insertion of a pinion blank between the centers. 
On each end of the blank is a journal 7*/,, in. in diame- 
ter which rotates in a hardened-steel bushing D in each 
center. The hole in the flange slips over a pin P on the 
headstock spindle, and when the tailstock spindle is slid 
hack in close contact, the blank is solidly held and can 


he positively indexed. 
SIMPLE INDEXING AND ROTATING 


The indexing and rotating operation was simplified 
as much as possible by making the index wheel a singl 
casting H, with eight radial slots at its inner end. ‘This 
slides on the spindle S in and out of mesh with the index 
finger F, but is keyed to the spindle so as to revolve with 
it. The entire movement can be made at one grip of the 
outer end of the casting 7, which is in the form of a 
handwheel. A spring keeps the index wheel up to its 
place, and a slight taper on the end of F compensates for 
any wear of slots and makes entrance easier. 

The design of the tailstock is shown in Fig. 3. The 
bushing was placed at the top of the spindle for cutter 
clearance. 

After a blank is in place, the operator has only to 
run the table back and forth between the stops, and at each 
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backward movement, pull out the handwheel, twisting it 
slightly until it These 
ments are so simple that there is prac tically no danger of a 


“snaps” in place again. move 
mistake. 

Both hands are used, accomplishing the inserting and 
indexing almost simultaneously. When the eight cuts 
are made, the latch on the rear stop is withdrawn and 
the table run back an A guard com 
pletely protects the hands, so that loading may be safely) 
done with the machine running. As the table is run to 
the working position, a spring automatically returns the 
latch. The then his working 
travel, which is about ;% inch. 

Production is at the average rate of 26 pieces. per hour, 
though it is not unusual to run off 32 pieces in that time, 
while spoiled work amounts to but three to five pieces per 
thousand. 

Boxes for blanks and finished work are placed so the op 
Two extra 


loading. 


inch for 


operator is confined to 


erator does not have to move from his seat. 
sharpened cutters are alwavs kept ready, and though those 
with good teeth cut as high as 500 pinions, they ar 
changed every 300 pinions to maintain the production 


rate. A gage is used to check the size and the running fit 


of the pinions. 
work done mh othe 


The fixtures wert designed and the 
shops of the Morgans & Wilcox Manufacturing Co 
Middletown, N. =. 

= 
The New Industry--The 
Automobile aiien 

Another of the new industries, and one which has had 
au greater influence on the development of machine tools 
than any other, is the automobile, or motor car, Although 


this had been dreamed of and experimented with for man 
the 


vears, nearly a century in fact, or from time son 


form of portable motor was developed, its commercia 
growth may be said to date back about 15 years. 

It is both strange and interesting that there should 
prior to the 


have been developed in Philadelphia just 

Centennial, in 1875 to be more exact, a very practical 
steam-driven vehicle which was designed and built by 
Mr. Pyott, a pattern maker of the Baldwin Locomotive 


Works, for the carrying of passengers 1n the Centennial 


crounds. For some reason or other permission was 
denied, and as a result it did not appear among the list 


of exhibits, nor was it admitted to the grounds themselves. 


It was, however, in successful 
breakdowns it is true, but these were largely due to its 
self 


operation, with numerous 
light construction, the load stresses to which a pro 
pelled vehicle is subjec ted not being appree lated. 

The illustrations show the varied fields into which the 
motor-driven vehicle has spread, Tractors for road work 
and for farmers, motor trucks, 
trucks and tractors which trailers are all in 
The reg 
hardly need be mentioned. 

It is a far cry from the Pvott steam carriage of 40 years 


fire engines, arm) coal 


nuge 


1 
nave 


common use today. ular types of pleasure cars 


ago to the present automobile industry, in which a single 
factory has turned out on an average of over 1000 cars 
every working day of the vear. And as long as transport 


tation plays such an important part in our daily life, 


this industry seems destined to grow until something 


better takes its place. 
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American Machinist Index 


The index for Vol. 42, January to July, 1915, is now 
ready. A copy will be sent to all subscribers on request. 


& 


Naval Bureau of Invention 


Announcement is made that Secretary Daniels of the 
Navy is to organize an advisory board on invention and 
development. It is the purpose of the Secretary to knit 
together a group of consulting civilian inventors and 
engineers that will sift new ideas, conduct engineering 
research and improve the machinery and facilities of 
warfare. 

Many suggestions reach the Navy Department each 
year, and so far as it is possible these are considered by) 
the officers of the various bureaus. But these men have 
regular duties, and no one is especially detailed to devote 
his time to a study of the merits of the devices and sug- 
gestions brought forward. This new bureau can do this 
very work. Thus it should be welcomed by the officers 
of the Navy as well as appeal directly to the sense of the 
American people. 

A London paper recently stated that the Germans are 
looking to their scientists more than to their generals to 
win their battles. This move of Secretary Daniels may 
be the first to place American scientists and engineers at 
the service of our own Government, looking toward pre- 
paredness for war. Whether it will merit the palm of 
priority or not depends upon the final success that is 
gained. It is the first attempt. 

Both the British War Office and the British Admiralty 
have organizations for dealing with inventions. At a 
recent meeting of the Institution of Mechanical Engi- 
neers, it was stated that, together, these two organizations 
are now receiving over 175 suggestions each day. This is 
nearly double the number that are sent to the British 
Patent Office. 

Furthermore, the War Office has suggested to the In- 
stitution that it will be glad to receive designs for certain 
things. In the April Journal a request was published 
saying that the War Office wished designs for mechanical 
bomb throwers. Twelve designs were received in response 
to this announcement, one of which had special merit. 

In the June issue of the Journal, the War Office re- 
quested substantial suggestions from members of the 
Institution to solve these four problems: An arrangement 
for destroying barbed-wire entanglements; an arrange- 
ment for clearing mines from the products of the explo- 
sion of the mines; a nonslip chain for rubber tires of 
motor wagons; some light and portable form of protec- 
tion against burning liquids. 

This hints at some of the ways in which the British 
Government is seeking for help from its engineers. We 
are surely to be congratulated that steps have been taken 
to use American inventive genius and engineering skill 
for the good of our own nation. 


The Supply of Staples and 
Machine-Tool Demand 


A question comes to the mind of anyone who reads 
the article by Ludwig W. Schmidt on page 197, in which 
the economic behind the machine 

is there a connection between the supply 


are discussed forces 
tool industry : 
of staple commodities and the demand for machine tools ? 
Behind the question and article is the desire to unveil the 
future. A reliable index of the future demand for ma- 
chine tools would be of personal and moneywise interest 
to everyone in the industry. 

Attempts have been made to draw a comparison be- 
tween the production of pig iron and steel and the con- 
sumption of machine tools, but none has brought re- 
sults that seemed of value. A reason for this is given in 
Mr. Schmidt’s article where he out that the 
world trade in iron and steel and metal-working ma- 
chinery follows in general the same fluctuations year by 
year throughout the period that he investigated. Thus, 
from neither can we predict the other. This indicates 
that the economic forces that influence the demand for 
machine tools likewise influence the world requirements 
If this reasoning is sound, we must 


points 


for iron and steel. 
turn elsewhere for information to enable us to set up an 
index figure for machine-tool demands. 

The author then considers the great staples, foodstuffs, 
cotton and cotton manufactures. He that the 
demand for machine tools comes in large measure from 
the shops that supply machines for agriculture, trans- 
portation and the manufacture of raw products. Thus, 
fluctuations in the great staples may have an important 
influence upon the machine-tool trade. 

The reasonableness of this theory seems to be sup- 
ported by the statistics given. In general, an increase 
in the production of staples in any year is followed by 
an increase in machine-tool trade in the year following. 
Likewise, a decrease in the world trade in these great 
staples is followed by a falling off in the volume of ma- 
chine-tool business. 

The investigation along this line has not been carried 
far enough to disclose conclusive facts, but the beginning 
is so promising that it is hoped that the research will 


argues 


be continued. 
x 


Effect of Shell Fire on 
Machine Shops 


The pictorial magazines and reviews have been filled 
with reproductions of photographs and sketches made 
on the European battlefields and in the regions swept 
over by the struggling armies. Very naturally, most of 
these have shown the human side of war, and but few 
have dealt with the destruction of physical property, 
except in the case of some noted building, as a cathedral 
or palace. Practically no photographs have come out of 
the war area showing the destruction of machine shops. 
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The group of illustrations on page 196 is an exception 
to this rule, showing as it does a wrecked machine shop 
in northern France. It is said that the only living things 
about the plant after the bombardment was over were the 
man and horse shown in the middle view. They were in 
a cellar and so were shielded from the effects of the shells. 

The first view is a most striking one, telling as it does 
of the accuracy with which big guns can be aimed. A 
projectile hit the brick stack apparently in the middle 
of the side and went through it, leaving a clean hole. 
The this stack after it was 
brought to the ground. 

Some of the lower views show the wreckage of machine 
tools—a radial drilling machine, a three-spindle drilling 
One depicts the 


second view shows same 


machine, a planer and some lathes. 
interior of a destroyed power house. 

[Illustrations like these begin to give an idea of what a 
part of the work of rehabilitation will be once the war is 
over. 

R 
A Corner for Failures 

A suggestion has been made before a meeting of the 
Institute of Mining Engineers to establish a Bureau of 
Failures. The thought is that engineers might profitably 
file an account of their failures in some central place, in 
the form of a record telling the object they wished to 
achieve, what they did, how they did it, what mechanism 
was used and, finally, the result and the reason why it was 
unsatisfactory. 

This suggestion is based on the common knowledge that 
in engineering, as well as in other lines of human activity, 
there are more failures than successes. To be sure, many 
successes follow directly in the footsteps of failures, but 
no engineer or designer or machine-shop superintendent 
has worked for a week, or hardly for a day, without some 
of his attempts turning out fruitless. As a rule little is 
said about these things. We all dislike to confess that 
we didn’t do what we tried to do, yet there is no disgrace 
in admitting our failures and it might be better for all 
of us if we were more frank in talking about them. Thus 
Bureau of Failures in the mining- or mechanical-engi- 


neering or machinery-building field might soon become 
the storehouse of a large quantity of information. The 
giving of it up might be an act from which would come 
personal benefit to those who turned over the data. 

As to the possible value of a collection of such infor- 
mation in a central place, two comments seem in order. 
Such records would be of value to any other investigator 
who was working in the Same or a closely allied field. 
Before attempting research work it is always worth while 
to find out what the other fellow Perhaps he 
has already reached the goal toward which you are look- 
ing. Or 
perhaps he has gone half or two-thirds of the way toward 
the end that you wish to achieve. 
where he left off and save yourself unnecessary work and 
effort. 
this kind 
another field can supply the missing link to complete the 
chain that final Many of the great 
achievements of the world have been brought about by 


has done. 
If so, there is no need of duplicating his work. 
If so, you can begin 


Again, it is always possible that if information of 
is made known, someone who has worked in 

brings success. 
men who supplied only one idea in a series that had been 
otherwise completely worked out by others. Yet so im- 
portant was this last link that the final suecess depended 


upon forging it and welding it into its proper location. 
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It is probable that this suggestion is being made many 
years before it will ever be brought to reality. At present 
it is little more than a speculation as to the advantages 
that would come from doing something that now seems 
impractical to do. Yet, from this suggestion one pos- 
sibility can be pointed out that might be of direct use in 
machinery-building plants. That which is impossible 
among many may be feasible among a few. If we cannot 
knit together the engineers and designers of the country 
so that they will contribute records of their many failures 
to a central bureau, we can at least make a collection of 
the failures in an individual shop. 

Why not establish in every machine shop a corner for 
failures? Put into it in the form of drawings, or written 
records, or machines that wouldn’t work, or tools that 
didn’t pan out, the failures as they occur. Then, before 
something new is tried look this corner over. Such a 
course might save disappointment and money. 


Problem of Hiring and Firing 


The importance of the problem of maintaining the 
working force of a shop is again presented by Magnus W. 
Alexander, on page 189 of this issue, in a condensed 
report of an address given by him before the recent con- 
vention of the National Association of Manufacturers. 
A previous address before the National Machine Tool 
Builders’ Association was reported in Vol. 41, page 869. 
The matter in this issue is the result of a more mature 
study on Mr. Alexander’s part. 

His estimate of the money loss in one year, in twelve 
machine shops, employing about 40,000 men in all, is 
startling. He puts this total at $831,030. 

A study of the factors that he uses to reach this con- 
he has tended 

For instance, 


clusion will convince almost anyone that 
to underrate rather than overrate the losses. 
he fixes 50c. per person as the purely clerical cost of hiring 
and recording discharge. Common estimates for this ex- 
pense are from 14% to 2% per cent. of the payroll. If 
we assume $12 to be the average weekly wages of each 
of the 40,000 men and women comprised in his investiga- 
tion, we have yearly earnings per person of $600. One 
and one-half per cent. of this is $9, or 18 times the fac- 
tor used by Mr. Alexander for this particular item of loss. 
& 

On page 185 is given an article describing the methods 
used in manufacturing a hay The procedure 
followed in supplying repair parts is worthy of note. 
All the journals used on the machine run in babbitted 
bearings. When one of these requires renewing, the user 
simply notifies the firm, quoting the number or name of 
the part. A new bearing is then sent and the old casting 
returned and credited to the owner. The charge quoted 
is only for the amount of babbitt work done. This 
method of taking repair parts insures the 
owner’s being supplied quickly and at the lowest cost. 
One idea in the mind of the maker is doubtless that of 
keeping the machine always in service, and that the best 
service. We know this is impossible when repairs are 
made carelessly or when the machine is operating with 
Further, the practice engen- 
ders a feeling of confidence on the part of the user. He 
feels that he has bought the machine from a manufacturer 
who values it so highlv that he is desirous of ah ing it the 


press. 


care of 


loose bearings and the like. 


best repair service. 
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Cutting-Off Machine for Copper 
and Steel Tubes 


The machine shown was designed to be especially 
adapted for cutting copper bands from tubing, to be 
used on shrapnel and high-explosive shells. 

The essential features are a large cast-iron hollow spin- 
dle running in cast-iron bearings bolted rigidly to a 
substantial base mounted in an oil pan with box-leg oil 
reservoir, oil pump and piping. The spindle has a spring 
collet chuck with spring feeding fingers reaching close 
up back of the tube-holding chuck. The operation of the 
machine is by the two hand levers shown over the head- 
stock and the pilot wheel on the cross-feed slide. The 
tailstock, or stop, has a releasing device so that the 
revolving tube will not come in contact with the stop while 
being cut off. The long lever over the headstock is for 
feeding the tube, and the short one is for opening and 
closing the chuck. 

The cross-feed is by hand, and the tool-slide is fitted 
with a multiple tool holder, so that three to six rings are 

















CUTTING-OFF MACHINE FOR COPPER AND STEEL TUBES 


cut off at one time. The actual time necessary for on 
cycle of operation, that is, to feed, chuck and cut off 
three to six bands, is one-half minute. 

The machine is built in two sizes, having capacities for 
334 and 634 in. diameter through feed fingers and collet 
chuck. The maximum distances from the face of the 
chuck to the stop are 18 in. 

This same machine, with modifications, can be used 
for trimming either end of shrapnel or high-explosive 
shells, for finish-turning the bands, for cutting steel tub- 
ing, and for many other classes of work where a large 
hollow spindle with spring collet chuck can be used to 

; 


advantage. It is a recent product of the Automatic 
Machine Co., Bridgeport, Conn. 


Heavy-Duty Vertical Drilling 
Machine 


The heavy-duty box-column type of vertical drilling 
machine shown represents the latest development of the 
Rockford Drilling Machine Co.., Ro kford, Ill. The ma- 
chine is designed to drive high-speed drills up to 21%, in. 
in diameter in steel. 

In construction there is used only one set of bevel gears, 
which are run at a high speed. The power at the top is 
transmitted to the spindle through three spur gears which 
have a reduction of 5 to 1. All gears are of steel with 
the exception of the large drive gear on the spindle, and 
it is of semisteel. 

The feed is taken from the spindle and has a feed box 
that gives four different feeds, which are instantly ob- 
tainable by turning a small lever upward or downward. 
The hand feed is with a star lever which, in its inner 
position, works dire tly on the cross-spindle and gives a 
quick approach and return of the spindle. In its inne 

















HEAVY-DUTY VERTICAL DRILLING MACHINE 


position, it works through reduction gears which give a 


veavy feed for hand facing or drilling. The trip is by 


means of a dial that is graduated to correspond with the 


rraduations on the slee ve al dd has il trip lock that can be 


| 


set to automatically trip the feed at any predetermined 
depth. The wormwheel is of bronze and the worm is 
arranged so that it runs in an oil bath. The table has 
three T-slots planed from the solid. Tt has an oil trough 
t in. in diameter by 3 in. deep. 

The machine may be arranged (1) with a pulley that 
vives only one speed and with a friction arranged for the 
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starting and stopping of machine; (2) with two-step 
back-gear cone and a double friction-pulley countershaft 
that will give four speeds forward and four reverse or 
eight speeds forward; (3) with either a direct-connected 
variable-speed or constant-speed motor. 

The table has a vertical adjustment of 18 in.; 
tance from the center of the spindle to the face of the 
column is 10 in.; from the end of the spindle to the table, 
from the end of the spindle to the base, 50 in. 


the dis- 


9. > ° 
oe 1N.$ 


The machine occupies a floor space 25x59 in., and weighs 
3000 Ib. 
¥ 
Portable Straightening and 
Bending Press 


The machine shown is the latest addition to the line of 
arbor and straightening presses made by the P. A. Geier 
Co., Cieveland, Ohio. 

The press has a capacity for bending or straightening 
cold stock up to 3 in. in diameter. The centers, which are 
adjustable on the centering shaft, will take stock up to 
52 in. in length. The press will accommodate any crank- 
shaft not over 52 in. long that will rotate within a 10-in. 
circle. Special centering shafts to take greater lengths 
between centers can be made up to suit exceptional re- 
quirements. The V-blocks are mounted on the machine- 
finish bed and are movable along a slot milled in the bed 
for this purpose. The blocks are 5 in. in height. 

A ball-bearing thrust is designed to enable the oper- 
ator to develop an extremely heavy pressure at the thrust 
block with a minimum of power at the hand lever. A 
force of 100 Ib. at the end of the hand lever will create a 
pressure of approximately 50 tons at the thrust block. 




















PORTABLE STRAIGHTENING PRESS 


This leverage is obtained by means of a pinion and gear 
mounted on the head of the press, and through which the 
pressure screw is driven. The driving pinion has 15 teeth, 
6-pitch, with 13¢-in. face. The gear has 48 teeth, 6-pitch, 
114-in. face. The gear at the hub is 134 in.thick to give 
it extreme strength. The gear is keved onto a cast-iron 
nut which fits into the head of the press and through 
which the pressure screw is driven. This nut is machined 
with a 4-pitch Acme thread 2 in. in diameter, to take 
the pressure screw of the same diameter. The pressure 
block on the end of the screw is hardened and securely 
pinned to the screw. 

To take care of the back pressure on the end of the 
pressure nut, a hardened-steel ball race, 4 in. outside 
diameter with 26 half-inch steel balls is placed against a 
shoulder in the head of the press. The entire weight 
complete with centers is 725 Ib. 
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High-Speed Drilling Machine 


The machine shown is of the high-speed bench type, 
arranged complete with bench or to be set up on any 
The base is square and provided 
The head is stationary, but may be 
The spin- 


independent bench. 
with two T-slots. 
adjusted to take up wear of the spindle sleeve. 




















HIGH-SPEED DRILLING MACHINE 


dle is counterbalanced, has an adjustable stop collar, and 
drift-hole below the ball-bearing thrust. It is provided 
with a No. 1 Morse taper hole. Bronze-bushed split bear- 
ings are used. The driving gears and pinion are cast 
iron and rawhide. 

The tool has a swing of 10 in., and the table measures 
8x10 in. The greatest distance from the table to the 
spindle is 14 in., and from the bed to the spindle, 18 in. 
The height over all is 41 in. A spindle feed of 4 in. is 
provided. 

This machine, in the form shown, or for independent 
bench application, is made by the Charles Stecher Co., 
Chicago, Il. 


Pattern-Makers’ Grinder 


The grinder shown was designed to meet the require- 
ments of pattern and other woodworking shops. It is 
made in both bench and floor types. 

The machine is regularly equipped with four wheels, 
one 10x1 in., with a flat face, for grinding chisels and 
other plane tools. The other three have round faces for 
gouges and special cutters, and are 10 in. in diameter, with 
thicknesses of 1, 4% and 14 in. Other shapes of wheels 
can be furnished if desired. The guards are of heavy 
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malleable iron, and the tool rests are adjustable in two 
directions. Ball bearings are used, and they are protected 
from dirt and grit by double-grooved covers. 

The motor is of the squirrel-cage induction type, and 
can be supplied for two- or three-phase alternating cur- 




















PATTERN-MAKER’S GRINDER 


rent only. The speeds are 1800 for 60-cycle power, and 
1500 for 25 and 50 cycles; the capacity is one-half horse- 
power. The motor is fully inclosed as a_ protection 
against dirt and mechanical injury. 

This machine is a recent product of Forbes & Myers, 
Worcester, Mass. 








FIG. 1. THE CASTING AS RECEIVED 
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Two Large Oxyacetylene 
Welding Jobs 


The Oxweld Acetylene Co. 
interesting welding jobs in its Chicago shops. 


recently performed some 


In Fig. 1 is shown a casting which is a portion of a 
connection between the exhaust tur- 
bine and the inlet of the condenser through which the 


outlet of a steam 


exhaust steam on its to be condensed. It 


weighs about 7600 lb. and is a very complicated pat- 


passes way 
tern. 

Owing to the conditions in the plant, it was necessary 
to obtain an entirely new casting of the proper length, 
or else shorten the present one 18 in. After careful con- 
sideration it was decided to remove a section 18 in. in 
width and then move the flange back and weld it in place, 
thus making the casting 18 in. shorter. 
shown with the 18-in. section partially drilled out. 


The casting is 
This 
was done with an electric hand drill. 

In Fig. 2 


tirely removed and the flange moved back into place for 


the casting is shown with the section en- 
welding. The white line indicates the joint between the 
two parts. 

A temporary brick preheating furnace was partially 
constructed around the casting. In this a charcoal fire was 
built to preheat the metal. This fire was burning dur- 
ing the entire welding operation, and four men worked 


continuously at the job for about 36 hr. The entire fur- 








FIG. 2. THE CASTING WITH THE SECTION CUT AWAY 








THE JOB AS IT LOOKED COMPLETED 





FIG. 4. ANOTHER LARGE WELDING REPAIR JOB 
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nace Was covered with asbestos sheet, which was removed 
only enough to expose the portion actually being welded. 

The completed job is shown in Fig. 3, after the fire 
had been removed. This shows in the foreground the 18- 
in. section cut out. The photograph was taken before the 
casting had been smoothed down or filed or the welding 
had been touched in any way, yet it is practically impos- 
sible, even on close examination, to discover where the 
line of fracture occurred or to distinguish the weld from 
the body of the part. 

The problem successfully solved in this case can be ap- 
preciated when it is considered that a distortion of a 
fraction of an inch in the casting itself or in the align- 
ment of the flange would have rendered the entire part 
useless, 

The value of the casting is roughly estimated at $300, 
and to have procured a new one would have taken at least 
25 days. Three days were required to cut the casting 
down, one and one-half to weld it and about one week 
for transportation, a total of about 12 days, or less than 
one-half the time it would have taken to procure a new 
part. 

In Fig. 4 is shown a cast-iron spider for a gyratory 
stone crusher. This is probably one of the largest, if not 
the largest, oxyacetylene jobs ever successfully accom- 
plished. The section shown weighed 60,000 Ib. and the 
complete part, which includes a segment not shown, 80,- 
000 pounds. 

The spider was cracked and broken at the hub. It 
would have cost the quarry about $2300 to replace it, 
irrespective of the time lost. 

After the crack and break had been chipped out, the 
opening was so large that more than 900 |b., or nearly 
one-half ton, of new material was required to be welded 
in. The welding was done continuously in shifts of two 
men each for 60 hr. before the job was completed, the 
hub being all this time buried in a charcoal fire to con- 
trol expansion and contraction. A temporary brick fur- 
nace about 7 ft. square by 414 ft. in height was built 
for this purpose. 

After the welding was finished, the whole part was 
covered with sheet asbestos and allowed to cool off gradu- 
ally. 





NEW PUBLICATIONS 











VALVE AND VALVE GEARS. By Franklin DeRonde Fur- 


man, Two hundred and fifty three 5%x9-in. pages; 250 
illustrations; indexed; cloth bound. Price, $2.50. John 
Wiley & Sons, Inc., New York, N. Y. 


This is Vol. 1 of the second edition of Prof. Furman’s 
textbook on valves and valve gears, and treats of valve 
mechanisms applied to steam engines and steam turbines. 
The text has undergone considerable change and all of the 
illustrations have been newly prepared. 

Features of this present edition are the collection of all 
the types of practical prime-mover valves into seven funda- 
mental forms and the grouping of six fundamental types of 
mechanism from which all practical valve-gear construction 
may be developed. New material has been added on a number 
of subjects. These include the semi-plug and high-pres- 
sure piston valves of the American Balance Valve Co., Sar- 
gent governors and directions for setting valves and valve 
gear, Nordberg valves and valve gears, J. T. Marshall valve 


gear, Sulzer steam engine valve gear, Williamson steering 
gear, and several types of the uniflow steam engine mechan- 
ism. In a section devoted to steam turbines the new ma- 


terial covers the Curtis steam-actuated and mechanical gears, 
the Westinghouse direct- and steam-operated gears, and the 
DeLaval gear 
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The eight sections have these headings: Elementary 
Reciprocating Steam Engines; Valve Diagrams for Steam 
Engines; Fundamental Valve Forms; Fundamental Valve- 
Gear Mechanisms; Practical Types of Valves for Reciprocat- 
ing Steam Engines; Eccentrics and Shaft Governors for Steam 
Engines; Practical Steam-Engine Valve Gears; Steam-Tur- 
bine Valve Gears. 

AMERICAN HANDBOOK FOR ELECTRICAL ENGINEERS 
By Harold Pender, editor-in-chief. Two thousand and 
twenty-three 44 x7-in. pages; 900 illustrations; indexed: 
flexibly bound. Price, $5. John Wiley & Sons, New York, 
me 


This handbook, compiled primarily for practicing engi- 
neers, comprises 260 articles written by men possessed of ex- 
pert knowledge on various branches of electrical and allied 
engineering topics. But the subject matter and the method 
of treatment make the work of value to engineers in other 
fields who have occasion to utilize some of the many applica- 
tions of electricity. There is much matter which might prop- 
erly be considered as belonging to mechanical and civil engi- 
neering. 

A staff of 26 associate editors coijperated with the editor- 
in-chief, and each article is signed by the man or men who 
prepared it. This gives the publication an immediate stamp 
of authority. 

The departure’in handbook preparation is the encyclopedic 
arrangement of the matter. This was adopted from a recog- 
nition of the fact that any handbook is a reference book 
In the field of general knowledge the alphabetic arrange- 
ment has commonly been adopted for encyclopedic or refer- 
ence matter; but this arrangement has not been deemed a 
sufficient reason by the editor to drop the detailed alphabeti- 
cal index in the case of this handbook. Thus the engineer 
who is familiar with ordinary handbook construction can, 
as usual, refer to the regular index. As he becomes more 
accustomed to the work, he can probably find needed matter 
by disregarding the index and using the encyclopedic ar- 
rangement as his guide. 

Another feature of the book is the consistent following 
of the same method of treatment for all articles, wherever 
this is possible. This feature applies particularly to matter 
relating to apparatus and machinery, the topics for the plan 
being: General Description and Definition; Brief Statement 
of Application; Principles of Operation; Design; Testing; 
Performance; Specifications; Installation; Operation; Dimen- 
sions, Weights and Cost; Bibliography. 

There are numerous sections that should prove of direct 
use to the machine builder or machine-shop manager, such 
as those referring to motors, motor industrial applications, 
lighting, machine and building wiring, and the like. 





PERSONALS 











Post Van Der Burg, of Post Van Der Burg & Co., New 
York, N. Y., sailed for Rotterdam on July 15. 

L. S. Love, formerly head of the L. S. Love Machinery 
Co., has associated himself with Sherritt & Stoer Co., Ine., 
Philadelphia, Penn. 

J. E. Otterson, formerly a naval constructor in the United 
States Navy, has become associated with the Winchester Re- 
peating Arms Co., New Haven, Conn, 

Geo. K. Atkinson, who has had an unusually wide experi- 
ence in the machine-tool building line, has been made shop 
superintendent of the Cincinnati Planer Co., Cincinnati, Ohio 

J. M. Holmogoroff, technical manager of the Russian 
Electric Co., Petrograd, Russia, who has been in this country 
for a several months’ business tour, sailed for home on July 
24. 

William T. Dunn, formerly tool-steel expert for the Car- 
penter Steel Co. in Boston and New England, has been ap- 
pointed by the International High Speed Steel Co., New York, 
N. Y., district sales agent for New England and Eastern 
Canada. 

Ralph T. Coe, manager of the Canadian Sirocco Co. Ltd., 
since the organization of the company, has resigned to be- 
come district manager for Warren Webster & Co. and the 
American Blower Co., and will have offices in Rochester and 
Buffalo, N. Y. 

Major H. Kondo, superintendent of the Atsuta Military 
Arsenal Nagoya, Captain A. Miki, Asaka Military Arsenal, and 
H. Goto, mechanical engineer of the Tokyo Military Arsenal, 
left Japan for America, the early part of July, for the pur- 
pose of visiting the principal industrial centers and plants 
and for the purchase of steel, materials and machinery re 
quired for the extension and completion of the arsenals. 
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PIG IRON—Quotations were current as follows at the ind bottoms, 13.50c.; brass, heavy, 11x brass, light, 10 red 
nts and dates indicated yrrass turnings, llc.; lead, heavy, 4c.; lead, tea, 3.75« zing 
scrap, 13c 
July 23, June 25, July 25, om = ‘ ; 
1915 1915 1914 : “a ao rth Cookson's is quoted at 50 to 55c. per Ib., Hal 
® Southern Foundry, Birmingham $9.75 $9.75 $10.00 € s 2 to 45c., and other brands at 40 and 4lec 
2X Northern Foundry, New York. 14.25 14.25 14.50 WELDING WIRE—Quotations have been withdrawn. The 
2 Northern Foundry, Chicago 13.00 13.00 14.00 demand is excessive, while the supply is very nearly ex 
ssemer, Pittsburgh 14.90 14.65 14.90 hausted ; 
Ltasie, Pittsburgh 13.90 13.60 18.90 i aa 
MACHINE BOLTS—tThe current market price is 70 and 
10 off the list price To steady customers and for large 
—— —— —_ " : aeons . - orders more generous concessions are made At the above 
7 . ae) " > A é i 
MISCELLANEOUS METALS NEW YORK discounts the net prices per 100 are as follows: 
July 23, June 25, | July 25, Di: ‘ 
1915 | 1915 | 1914 _ F , ; are er ; i 
’ | ‘ , 
— —Cents per pound ——————-— , . . ‘ -_ » 
Copper, electrolytic (carload lots) 20.00 20.50 13.50 > a4 iG od bo $1 +4 $1 94 so S4 $4 Os 
- e . rs - is 0.69 1.50 2.07 3.02 4.32 
peo vs 1 3 31 4 . 0.50 0.73 1.60 > 2 3.21 +. 56 
eu | 5.75 3.% -9 , - > 2 . 
Spelter........ | 20.00 5.00 ey ae ae yp ae ep ee 
Copper sheets, base. . ni 26.00 19.00 = . 2.39 om ». 04 
Copper wire (carload lots).. 28 00 26 75 15.00 
Brass rods, base.... 26 25 29.00 13.62} : — Lee eter J 
Brass pipe, base 31.00 } 33.50 16.00 COPI ERED BESSEMER ROD The following net prices 
Brass sheets 26 25 29 00 13.87} ure quoted for 50 lb. lots from warehouse, New York: 
Solder 4 and 4 (case lots) 26.75 29.50 22.00 ; 
Size, in Cents per Ib Size, i Cents per Ib 
Pees _ . ‘ mn ae . *%& to & 10.00 Hito&é 7.00 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 5 9.00 & to & 7.00 
Pei 8 OO + to 5, oo 
July 23, | June 25, July 25, 
1915. | 1915 | 1914 
Rae —QCente per pound es MONE! METAL The following prices are net per Ib 
No. 28 Black 2 60 > 60 or hot rolled rounds and flats For prices of square and 
No. 2G cite 2 50 2 50 hexagonal bars add two cents per lb. to the corresponding 
Nos. 22 and 24 Black.. 2.45 | 2.45 | size of the rounds (Mill lengths, 8 to 14 ft.) 
Nos. 18 and 20 Black.. 2.40 2.40 
No. 16 Black... ‘ 2.35 2.35 — > . 
No. 14 Black... 2:25 2:25 | HOT ROLLED ROUNDS 
No. 12 Black.. 2.20 3.20 10.000 Ib 9000 Il 500 tt I t 
4 : } cn) ) ny » eas thar 
No. 28 Galvanized 5 50 6.00 Size, in and Over and Over und Over 500 th. 
No. 26 Galvanized 5 20 5 70 — 24 The —- on : : berg 
No. 24 Galvanized 5 05 5.55 » is ae. oN oS. oe >. oan S620 
»> 1; 24 O0e 25 1c 25 Tix 267i 
to 2] 25, O0e Zoe 20). 7i« 27. 7i« 
to 4 26. 75e 27 2hc 7 Oe 2S Ae 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW Y¢ 
July 23 June 25, July 25, HOT ROLLED FLATS 
5 1915 | 1914 
W th Inches 
— Cents ner pound Thickness, in b to 1 1k to 2? 21 to G 
Steel angles base... 1.95 1 85 1.80 va ) > 
Steel T’s base...... > 00 1 00 1 95 Gx ;* > — . a ) 
Machinery steel (bess: a 1.90 1S) 1.85 z to : oS SAN “ oO SAN 
lyse to 2 6. Oe 25.00¢ 
COKE—The market is clearly stronger, due to the im 
provement in iron and steel markets The n arket seems to STANDARD MACHINERY STEEL Rounds and squares 
stand about as follows: Prompt furnace, $1.60; July and third ire quoted t the following net prices in 100-Ib. lots, New 
quarter, $1.75; second half, $2; prompt foundry, $2@2.50; con- York: 
tract foundry, $2.20@2.50, per net ton at ovens 
D eter, Di ete Diameter, 
mre — TY y ore . P Per 100 lb in Per 100 ll in Per 100 Il 
COLD DRAWN STEEL TUBING The following prices are 5 $1 10 , $2.60 15 , On 
net per ft. in cents from jobber’s warehouse New York. , ' i 2 =a =. 
: oO he 2 oO 7 3.10 
Thickness of — Outsid linmeter i Ir . : = : e oe 3 — 
Wall, BW.G. 3 j : i i 70 : o0 8s 
6.75 6.75 6.75 7.27 & 68 9.35 10.26 12 =o : ' 
= 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16... 9.3 9.3 9 11.8 13.44 15.12 17.16 20.09 STANDARD PIPE—Prices are steady for galvanized pips 
7 l > 1 _ 2 14 8 4 16 20.00 eo 2% Dis« ints are for carload lots f.o.b. Pittsburgh are as follow 
. 16.83 y. mn 23 52 "Oo .7' _ 
Black Galvanized 
DRILL ROD—tThis sells to consumers at the following to 2-in. steel, butt welded ’ 57% 
count Third grade, 65 off; second grade, 40 off, and f t 2 » 6-in. steel, lap welded 78 G6 le 
grade, 25% off. 
‘ , At these discounts the net price of pipe it nts me foot 
At these discounts the net prices are as follows id lots are as follows 
Cents Cents . 
OUND POLISHED DRILL ROD D Galvan- Dia Galvan 
‘ " : ‘ r B KK ized eter ized 
First Second Third n 13 4 88 9 iy 7 15.7 
Pz Gar ‘ Grade Gra i 7 9 1 it 1 R7 25.44 
#% to 1} in... 7. 50e 30. 00e 17. 50 1% 1.83 77 6.8 33.27 
#7 to } in..... $1. 25, 33. 00e, 19.25 11 ' 11.68 23.98 17.41 
fe to 4 hades 15.00e 16. 00e. 21.00 
1.178 to 0.4218... 56. 25e 15. O00e¢ 2% 2 
9. BSS 00 9.500.» « 2. 25¢. 19. 80 29 SEAMLESS DRAWN TUBING (Ir Pipe Sizes)—Ther¢ 
= to 0.120..... ¢. ove £00 ! i i slight increase in the price for brass shapes and 
1 fallir off in the price of copper. Current prices from job 
— . — —_ — , ber warehouse, New York, are as follows 
SWEDISH (NORAWY) IRON The supply is so limited at ; 
present that all prices are withdrawn. The demand is so great I ! In Brass Copper Di I Brass Copper 
that large dealers are making every effort to pick p any : pa eat e% e ar na 
quantity in small lots, 34.00 34.50 r 39.99 - 
“ 1 14.00 4.5¢ { 650 6.50 
11 34.00 34.50 +? 38.50 38.00 
OLD METALS—The continuation of the high price is re- ! 34.00 34 o 10.50 10.90 
sulting in a fair increase in the tonnage of old metals coming 54.00 84.50 6 11.50 41.50 
to the market. Prices are as follows: Copper, heavy cut and 1.00 34.50 ‘ : > $3.00 
crucible, 16c.;: copper, heavy and wire 15.50¢ copper, light 100 $4.50 s $5.60 15.50 
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New and Enlarged Shops ; 
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NEW ENGLAND STATES 

Ernest B. Dane, care of Andrews, Jacques & Rautoul, Arch., 
50 Congress St., Boston, Mass., has awarded the contract for 
the construction of a garage at Centre Harbor, N. 

Fire, guy 21, damaged the plant of the Granite State Tack 
Works, East Jaffrey, N. H. Loss, $30,000. 

Kilham & Hopkins, Arch., 9 Park St., Boston, Mass., is 
preparing plans for the construction of a "$2 5,000 garage for 
Arthur E. Childs at Harrisville, N. H. 

We are advised that Butterfield & Co., Inc., Derby Line, 
AR manufacturer of taps, dies, etc., will build a three-story, 

2x180 ft., and a one-story, 60x100-ft. factory to cost about 
$75 ,000. 

McKiernan, Clancy & White, Marlboro, Mass., will build 
a 65x90-ft., reinforced-concrete ‘public garage on West Main 
St. 

The Springfield Foundry Co., Oak St., Springfield, Mass., 
has awarded the contract for the construction of a two-story, 
33x83-ft. garage. H. L. Sprague, 310 Main St., is Arch. 

Albert Kays, 719 Belmont St., Springfield, Mass., has started 
work on the construction of a one-story, 50x60-ft. garage to 
cost $7000. H. H. Seabury, 21 Besse Pl., is Arch. 

The Gilbert & Barker Co., West Springfield, Mass., manu- 
facturer of machines, tanks, etc., has awarded the contract 
for the construction of a two-story, 63x100-ft. addition to its 
machine shops, a two-story, 27x32-ft. addition to its testing 
department, and a 40x80-ft. addition to its factory. 

Antonio Cormando, 144 Federal St., Providence, R. L, will 
build a one-story, 35x47-ft., brick public garage. 

The Heppenstahl Forge Co., Howard Ave., Bridgeport, 
Conn., has awarded the contract for the construction of a one- 
story, 50x54-ft., brick and steel addition to its plant. 

The Kensington Arms Co., Bridgeport, Conn., will build 
two five-story, brick and steel factories on Boston Ave., to 
cost $200,000. 

Charles Harris, 1026 Main St., Hartford, Conn., will build 
a two-story, 58x90-ft., brick garage on Belden St. Burton A. 
Sellew is Arch, 

Manning, Bowman & Co., Catlin St., Meriden, Conn., manu- 
facturer of nickle, silver-plated and enameled ware, has 
awarded the contract for the addition of another story to its 
44x200-ft., brick factory. Noted July 22. 

The Winchester Repeating Arms Co., New Haven, Conn., 
has awarded the contract for the construction of a four-story, 
54x441-ft., reinforced-concrete factory on Winchester Ave., 
to cost $314,000. L. W. Robinson is Arch. 


P. Annunziata, 138 Wooster St., New Haven, Conn., has 
received a permit to build a garage to cost $1200. 


Henry Miller, North Stamford, Conn., has awarded the con- 
tract for the construction of a two-story garage. Paul R. 
Allen, 37 West 39th St., New York, N. Y., is Arch. 

The Waterbury Farrell Foundry & Machine Co., Water- 
bury, Conn., has purchased a site on Bank and Meadow St., 
and will build a factory. 


MIDDLE ATLANTIC STATES 


The Empire Worm Axle Co., Dunkirk, N. Y., plans to build 
ar addition to its plant. 


The Benford Mfg. Co., Mt. Vernon, N. Y., manufacturer of 
spark plugs, will build a two-story, brick plant on Pearl St. 
west of 14th Ave., at an estimated cost of $15,000. 


Peter F. Reilly, 618 Dean St., New York, N. Y. (Borough 
of Brooklyn) has awarded the contract at $16,000 for the 
construction of a two-story, 50x100-ft. garage. 


The Seneca Falls Mfg. Co., Seneca Falls, N. Y., manufact- 
urer of machine tools, will build a plant on West Fall St. 
Paul B. Kendig is Supt. 

The Brunner Mfg. Utica, N. Y., manufacturer of air 
whistles, has awarded the contract for the construction of a 
one-story, 77x180-ft. and 49x49-ft. machine shop on Gray St. 


E. D. & A. F. Cronk, Utica, N. Y., has awarded the con- 
tract for the construction of a machine shop which was re- 
cently destroyed by fire. Noted Apr. 29. 

The International Arms & Fuse Co., plans to build a 
factory at Grove St. and Bloomfield Ave., Bloomfield, N. J., 
Francisco & Jacobus, 200 Fifth Ave., New York, N. Y., is 
Arch. 

The New Jersey Tube Co., Harrison, N. J.. manufacturer of 
sheet brass ‘tubing, will build an addition to its plant on 
Kingsland Ave. 

According to press reports Potts & Kaufman, Perth Am- 
boy, N. J., will establish a commercial garage on Washing- 
ton St. 

The Shimer Co., Freemansburg, Penn., will soon rebuild 
its foundry which was destroyed by fire. 

The National Garage, Broad and Bristol St., Philadelphia, 
Penn., will build a one-story, 55x200-ft. garage, at an esti- 
mated cost of $7000 


rs 


1 





The Rittenhouse Garage, Philadeiphia, Penn., will build 
one-story, 60x96-ft. garage, at an estimated cost of $7000. 

William and Robert Mueller, 5971 Center Ave., Pittsburg! 
Penn., will build a two-story, 109x150-ft. garage, at an esti 
mated cost of $25,000. 

_According to press reports J. P. Pitcairn, Pittsburgh, Penn 
will build a two-story garage on Woodlawn Rd., at an esti 
mated cost of $5270. 

The Valley Mould & Tron Co., Sharpsville, Penn., will build 
an addition to its plant. 

L. P. Stewart & Bro., 141 12th St., N. E., Washington, D 
C., will build a one-story, 30x160-ft. garage, estimated to cost 
$12,000. Charles A. Ford, 134 N. St., N. W., Washington, is 


Arch 
SOUTHERN STATES 


The Wheeling Steel & Iron Co., Wheeling, W. Va., will issue 
bonds for the improvement of its plant and for the construc 
og a combination sheet bar and skelp mill at Benwood, 

. Va. 

“The contract has been awarded for the construction of 
repair shops and sand houses at Mobile, Ala., for the South- 
ern Ry. 

The Universal Electric Specialty Mfg. Co., recently incor- 
porated with a capital of $500,000, has purchased a site on 
Carrollton Ave., New Orleans, La., and will construct a plant 
for the manufacture of electrical appliances. The estimated 
cost is $40,000. William P. Conery is interested. 

The Parish Coffee Co., Chattanooga, Tenn., will be in the 
market for electric motors for a new plant which is being 
constructed. 

The Richmond Hosiery Mills, Rossville, Ga., is in the mar- 
ket for electric motors for a branch plant at Soddy, Tenn. 

It is reported that G. W. McGlothin will construct a garage 
at Catlettsburg, Ky. 

MIDDLE WEST 


Fire, July 18, destroyed the plant of the Interstate Iron 
& Steel Co., Cambridge, Ohio. Loss, $100,000. 

A blast furnace with coke and byproducts ovens, to cost 
$2,000,000, will be built at Canton, Ohio, by Pickands, Mather 
& Co., Cleveland, and the United Steel Co., Canton. A new 
corporation to be known as the United Furnace Co. will be 
organized. 

The Rich Pump Co., West Front St., Cincinnati, Ohio, will 
double the capacity of its plant. 

The Adams-Oakland Co., Cleveland, Ohio, has obtained a 
permit for the construction of a three-story garage and sales- 
room at 3122 Euclid Ave., to cost $50,000. W. S. Ferguson & 
Co., 1900 Euclid Ave., is Arch. 

The Cleveland White Metal Co. has awarded the contract 
for the construction of a two-story, 50x150-ft. addition to its 
plant on Grant Ave., Cleveland, Ohio. Estimated cost, $75,000. 
Noted July 8. 


T. L. Thayer, 174 South Wall St., Columbus, Ohio, will en- 
large his garage and service station. 


Edward I. Pearson and L. D. H. Holderman, Leipsic, Ohio, 
will construct a plant for the manufacture of magnetos. 


The Hickerson Mfg. Co., manufacturer of cooking utensils, 
McComb, Ohio, will construct a plant. R. Frank Hickerson 
is Pres. 


The Atwood Automobile Co. has awarded the contract for 
the construction of a two-story, 100x175-ft., brick > on to 
its garage on Monroe St., Toledo, Ohio. Noted July 8 


Plans are being prepared by the Devore-McGormley Co., 
Toledo, Ohio, for the construction of a plant at Toledo for Gar- 
land Bros., Marion, Ind., manufacturer of grey iron products. 


The Toledo Furnace Co., Toledo, Ohio, has purchased a 
site for the construction of an addition to its plant. 


Plans are being prepared by Mills, Rhines, Bellman & 
Nordhoff, Arch., for the construction of new buildings at the 
plant of the Willys-Overland Co., manufacturer of automo- 
biles, Toledo, Ohio. The estimated cost is $2,000,000. 


The Brier Hill Steel Co., Youngstown, Ohio, will soon 
award the contract for the enlargement of its plant. 


The Remy Electric Co., Anderson, Ind., has awarded the 
contract for the construction of two additions to its plant to 
cover 15,000 sq.ft. 


Thomas E. Quellette, Detroit, Mich. will build a garage 
on Larned St., to cost $4500. 


The Chalmers Motor Co., Detroit, Mich., has taken out per- 
mits, for the construction of two additions to its one to cost 
$55,000. Albert Kahn, 58 La Fayette Ave. is Arch. 


The contract has been awarded for the construction of a 
four-story factory and a forge shop at Clark Ave. and the 
Wabash R.R. for the Timken-Detroit Axle Co., Detroit, Mich. 
The estimated cost is $60,000. 

The Engberg Co., St. Joseph, Mich., is building a machine 
shop. Noted Apr. 15. 

The Brokaw-Eden Mfg. Co., Alton, Ill., manufacturer of 


power washing machines, has started work on improvements 
and additions to its plant at Front and George St. 
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will build a 


F. Damon, 1430 Greenleaf Ave., Chicago, IIL, 
Ave., to cost 


0x125-ft. commercial garage at 7054 Glenwood 
500. C. P. Rawson, 4920 Drake Ave., is Arch. 
Cc. Fay, Chicago, IIL, will build a one-story garage at 
41 South Wabash Ave., to cost $10,000. A. G. Lund, is the 
ch. 


ff 4 


A. L. Lucas, 4724 South State St., Chicago, Ill, will build a 
int for the manufacture of electrical instruments and spe- 
ilties for automobiles. 


James Valenta, 1346 East 75th St., Chicago, Ill, is re- 
eiving bids for the construction of a.one-story, 18x40-ft. 
rage. J. N. Coleman, 7100 South Chicago Ave., is Arch. 


A. W. Wilson, Dixon, IIL, will build a one-story, 90x150-ft. 
irage. 

The Stevens Vacuum Husker Co., Elgin, Il. 
plant at a cost of $50,000. 

The Green Bay Motor Car Co., Green Bay, Wis., plans the 
onstruction of a 57x65-ft. addition to its garage 


The Sanger Automobile Co., Milwaukee, Wis., 


plans to build 


will build a 


two-story, 50x130- = addition to its garage on Farwell Ave. 
G. A. Dick, is Arch 
The F. H. Gruetsmacher Auto Co., Shawano, Wis., plans the 


construction of a machine shop and garage. 
WEST OF THE MISSISSIPPI 

Plans are being prepared for the construction of a garage 
at Duluth, Minn., for John A. Stephenson Co. The estimated 
cost is $20,000. 

Bids have been received for the construction of a garage 
at Kenyon, Minn., for James Fox. The estimated cost is $8000. 
Noted June 3 

The contract has been awarded for the construction of a 
two-story, 50x140-ft. garage at Minneapolis, Minn., for E. W. 
Decker. The estimated cost is $20,000. Noted June 17. 

David P. Jones has awarded the contract for the construc- 
tion of a one-story garage at Minneapolis, Minn. The esti- 
mated cost is $15,000. 

Plans are being prepared by A. 


R. Van Dyck, Arch., for the 


construction of a two-story garage at Minneapolis, Minn., for 
John T. Jones. The estimated cost is $8000. 

Bids are being received for the construction of a two- 
story, 50x100-ft. garage at Dodge City, Kan., for Cochran & 
Kennedy Co. The estimated cost is $15,000. J. N.. Parhan, 
Dodge City, is Arch. 

Cc. G. Baker has awarded the contract for the construction 
of a two-story, 60x140-ft. garage at Beatrice, Neb. The esti- 
mated cost is $20,000 

Bids will soon be received for the construction of a one- 


for the Sans-Smith 


story, 120x130-ft. garage at Macon, Mo., 
Co. L. Baylor Pendleton, Central National Bank Bldg., St 
Louis, Mo., is Arch 


W. F. Donnell contemplates the construction of a plant at 
Pevely, Mo., for the manufacture of iron gates 

Cc. R. Woodson has awarded the contract for the construc- 
tion of a 60x120-ft. garage at St. Joseph, Mo. The estimated 
cost is $15,000. 

The contract has been awarded for the 
two-story, 80x140-ft. garage at St. Joseph, 
Stone. The estimated cost is $18,000. 

Plans are being prepared for the construction of an auto- 


construction of a 
Mo., for Samuel 


mobile repair shop at St. Louis, Mo., for the Rubicam Realty 
Co. 

Fire, July 1 de sstroyed Tappan’s Garage, 314 Perry St., 
Helena, Ark. Loss, $25,000 

WESTERN STATES 

Maury Hayden will build a commercial garage and ma- 
chine shop at Lind, Wash 

The Sunset Mfg. Co., Seattle, Wash., recently incorporated 


by James Hattley, H. C. Jordan and others, will establish a 

factory for the manufacture of mechanical appliances 

A. G. Fuller will build a one-story commercial garage on 

Diablo St., Concord, Calif 

The Board of Trustees of the Orange 

District, Orange, Calif., plans to install new 

manual-training departments of the high 
Fire recently destroyed the plant of the 

Mfg. Co., 125 Valencia St., San Francisco, Calif. 


Mt. 
School 
the 


Union High 
machinery in 
school. 

Sobel Metallic Bed 

Loss, $10,000. 


CANADA 
Lachine, Que., will equip a factory 


munitions of war and metal work 
A. Descarries is Mer. 


The Lachine Mfg. Co., 
for the manufacture of 
The estimted cost is $100,000. J. 


New machinery will be installed in the plant of the Pease 
Foundry at Brampton, Ont. 


The D. J. Barker Foundry Co. will build a new foundry at 
Brighton, Ont. George Drewry, Brighton, is Secy. 

The Reliance Machine Co., Ford Bldg., Dundas St., 
Ont., will install machinery for the manufacture of 
bile engines. 

The Canadian Pacific R.R., according to press reports, will 
build a roundhouse and repair shops, turntable and station at 
Okahagan, B. C. J. L. Richardson is Supt. The estimated cost 
is $50,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Otis N. Williams, East Center St., Rutland, Vt., has started 
the construction of a paper clay mill at Monkton, Vt. 


The Burgess Aéroplane Co., Lynn., Mass., plans the con- 
struction of an addition to its plant. 


Fire, July 17, damaged the shoe factory ot Levirs & Sar- 
gent, 253 Broad St., Lynn., Mass. Loss, $1000 


London, 
automo- 


~2 
~> 


MACHINIST 


Co., 
will 


manufacturer of high explo- 


The New England Mfg. 
build a benzol plant at 


sives, North Woburn, Mass., 
Everett, Mass. 


MIDDLE ATLANTIC STATES 


The Firth Carpet Co., Auburn, N. Y., has awarded the con- 
tract for the construction of a one-story, 105x150-ft. addi- 
tion to its plant. Noted erroneously June 3 as the Firth 
Copper Co. 

The Gould Paper Co; Lyons, N. Y., is rebuilding its mill 
which was recently destroyed by fire. 

The Sanquoit Toilet,Paper Co., New Hartford, N. Y., con- 


templaes the construction of a plant, at an estimated cost of 


$100,000. 


Fire, July 16, destroyed the Glenside Woolen Mills, Syra- 
cuse, N. Y. Loss, $100,00. 

Fire, July 19, destroyed the factory of the John §. Tilley 
Co., manufacturer of ladders, Watervliet, Loss, $90,000 

Thomas Oakes & Co., Bloomfield, N. J., manufacturer of 


woolen goods, will build an addition to its dye works. 

The International Glass Co., Millville, N. J., plans to build 
an addition to its factory. 

George Stengel, Inc., Newark, N. J., manufacturer of pat- 
ent leather, will build a factory at Weston and Frelinghuysen 


Ave., at an estimated cost of $27,700. 

Fire, July 16, destroyed the plant of H. C. Jones & Co., 
manufacturer of woolens, Conshohocken, Penn. Loss, $30,000 

Fire, July 18, damaged the plant of the Kittanning Face 
Brick Co., Kittanning, Penn. Loss, $25,000 

Thomas Potter & Sons Co., Philadelphia, Penn., manu- 
facturer of oil cloth, has awarded the contract for the con- 


struction of a four-story, 108x120-ft. factory. Noted July 1 
and 22. 

The Surpass Leather Co., Ontario St., 
will build an addition to its plant. 

The Wilkes-Barre Silk Co., Wilkes-! 
build a four-story addition to its silk 
cost of $15,000. 


Philadelphia, Penn., 


jarre, Penn., 
mill, at an 


plans to 
estimated 


SOUTHERN STATES 


The Virginia Lumber & Box Co. is constructing a 60x150-ft 
plant at Petersburg, Va. 

The Rosecliffe Cider Mills Co... Waynesboro, Va., will re- 
build its plant which was recently destroyed by fire with a 
loss of $35,000. 

The Pennsylvania Glass Co., Philadelphia, Penn., has pur- 
chased the plant of the Olney Dunbar Glass Co., Dunbar, 
W. Va., and will install new machinery estimated to cost 
$30,000. 

The Parson Pulp & Lumber Co. plans to construct a plant 
at Horton, W. Va., with a daily capacity of 40,000 ft 

The Gray Mfg. Co. plans to construct a cotton mill at Gas- 
tonia, N. C 

The Freeze-Bacon Hosiery Mills contemplates the con- 
struction of a plant at Hendersonville, N. ¢ The estimated 


cost is $100,000 

It is reported that the Marshall Field interests have award- 
ed contracts for the construction of a steam plant, bleachery 
and two mills for the manufacture of ginghams and sheetings 
it Spray, N. C. The estimated cost is $500,000 


The Holland Mfg. Co., recently incorporated with a capital 
of $100,000, will establish a hosiery mill at Athens, Ga 

The Henderson Lumber Co. has purchased a site at Sir- 
mans, Ga., and will construct a sawmill with a daily capacity 


of 75,000 ft 
B. D. Emanuel & Co., Muncie, 
struction of a plant at Jacksonville, 
of inked fabrigs. W. F. Thurmond 
W. D. Bradley will construct 
The estimated cost is $7000 


Ind., contemplates the con- 
Fla., for the manufacture 
is Mer 


a cotton gin at Salem, Ala 


The Winfield Lumber Co, has purchased a site at Spring- 
ville, Ala., and will construct a sawmill 

M. J. Greeg and T. H. McMichael will construct a plant at 
Tuscaloosa, Ala., for the manufacture of bricks 

The plant of the Brown Lumber Co., Hiwannee, Miss., 
which was recently destroyed by fire, will be rebuilt. Noted 
July 8. 

The Kingsport Extract Corporation will construct a 150x 
250-ft. tanning factory at Kingsport, Tenn The estimated 
cost is $150,000. 


construction of an addi- 


Plans are being prepared for the 
for the 


destroyed by 


tion, which was recently fire, Maysville 
Cotton Mills, Maysville, Ky. Noted May 2. 
MIDDLE WEST 
The B. F. Goodrich Rubber Co., Okron, Ohio, has awarded 
the contract for the construction of an addition to its plant. 
Noted Dec. 24. 


factory of the Champion Car- 


900. 


Fire, July 17, destroyed the 
bon Co., Loveland, Ohio. Loss, $20, 

The Ohio Cast Stone Co., I 
contract for the construction 

The Grasselli Chemical Co., East 
an addition to its plant. 


*ainesville, Ohio, has awarded the 
of a »lant 
Chic will build 


ago, Ind., 


The Blount Plow Works Co. has purchased a 15-acre site 
near Fulton Ave., Evansville, Ind., and will build a $200,000 
plant. Noted Apr. 8. 

The Osborn Engineering Co., 740 Engineers Bldg., Cleve- 
land, Ohio, is preparing plans for the construction of a rubber 
factory at Detroit, Mich., for the Kelly-Springfield Tire Co., 
to cost $1,500,000. 

WEST OF THE MISSISSIPPI 


construction of a 


awarded for the 
The 


for the Domestic Laundry Co 
Noted Mar. 11 


The contract has been 
laundry at Wichita, Kan., 
estimated cost is $22,500. 
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The Sentinel Butte Codperative Milling Co. contemplates the 
construction of a flour mill with a daily capacity of 50 bbl. 
at Sentinel Butte, N. D. H, Stecker and J. A. Kitchen are 
interested. 
contemplates the 


It is reported that the Norris Grain Co. 
Mo. The 


construction of a grain elevator at Kansas City, 
estimated cost is $200,000. 

The Trumann Cooperage Co., Trumann, Ark., contemplates 
the construction of a plant in addition to its present works at 
Trumann, for the manufacture of staves. The estimated cost 
is $90,000. 

The Altair Crushed Stone & Gravel Co., recently incorpor- 
ated with a capital of $200,000, contemplates the construction 
of a plant at Altair, Tex. The estimated cost is $40,000. 

The Farmers Gin Con. contemplates the construction of a 
cotton gin at Childress, Tex. The estimated cost is $10,000. 
J. R. Campbell is interested. 

Fire, July 13, destroyed the plant of the Del 
Laundry, Del Rio, Tex. Loss, $10,000 

The local citizens are promoting the construction of a cot- 
tonseed oil at Fredericksburg, Tex. The estimated cost is 
$40,000. 

The Texas Portland Cement Co., Dallas, Tex., has purchased 
a site at Harrisburg, Tex., and will construct a plant with a 
daily capacity of from 300,000 to 400,000 bbl. 

The plant of the South Texas Grain Co., Houston, 
which was recently destroyed by fire, will be rebuilt. 

The Cope Gin Co. contemplates the construction of a cotton 
gin at Karnes City, Tex. J. W. Rockman is interested. 

Fire, July 13, destroyed the Bee Creek cotton gin, Maypearl, 
Tex. Loss, $5000. 


The 
construction 
of bricks. 

The National Steam 
Temple, Tex., and will construct a laundry. W 
interested, 

William O. T. 


Rio Steam 


Ten. 


Tex., 
for the 


contemplates the 


Diamond Brick Co., Ferris, ‘ 
manufacture 


of a plant at ‘Mexia, Tex - 


Laundry Co. has purchased a site at 
Coats is 


Comer, Ardmore, Okla., and William Bollen 


Marsden, Okla., are promoting the construction of a flour 
mill at Ardmore. 
WESTERN STATES 
wu. F. Tripp, Council, Idaho, plans to build a box factory at 
Council. 
James P. Sprunt and W. C. A. Smoot, Jr., Salt Lake City, 


Utah, are interested in the construction of a beet-sugar fac- 


tory near Delta. 

W. H. Dopp, Vancouver, Wash., will build a sawmill at 
Butler, Wash. 

Sandberg Bros., Everett, Wash., plans to build a plant for 


the manufacture of a sweeping compound. 


The capital stock of the Washington Portland Cement Co., 
will be 


Seattle, Wash., has been increased. Improvements 
made. 
A. C. Olsen, North 1609 Wall St., Spokane, Wash., is inter- 


ested in the construction of a factory in Spokane for the 
manufacture of motor force. 

S. A. Kendall, Pittsburgh, 
at Roseburg, Ore. 

The Calexico Brick & Tile Co., 
incorporated with $10,000 capital by  <. 
gxeles, and others, will establish a brick 
Calexico. 

The H. J. Heinz Co 
pickling plant at Corning, 
$35,000. 

The Los Angeles Pressed Brick Co., Richmond, 
had plans prepared for the enlargeme nt of its plant. 
Nov. 26, 

Fire, 
Dyeing’ Co 
$5000. 

W. B. Henderson, 


Penn., plans to build a sawmill 


Calexico, Calif., recently 
Buffington, Los An- 
and tile plant near 


is building a reinforced-concrete olive- 
Calif. The estimated cost is 


Calif., has 
Noted 


guly 12, damaged the plant of the Berlin Cleaning & 
1955 Chestnut St., San Francisco, Calif. Loss, 


Bureau of Foreign and Domestic Com- 


merce, 922 Alaska Bldg., Seattle, Wash., announces that an 
American consular officer in Japan reports that the manage- 
ment of a hotel in his district plans to build a mechanical 
laundry and desires to receive catalogs, price lists and full 
information relative to prices of machinery. 
CANADA 
Fire, July 15, destroyed the planing mills of J. W. Hutch- 
inson, Berwick, N. 8S. Loss, $10,000. 
Plans have been completed for the construction of a box 


factory at Niagara Falls, Ont., for Pinneo & Sons. 


Fire, July 19, destroyed the sawmill of the Gordon Lumber 
Co., North Bay, Ont. Loss, $150,000. 

The American Fire Extinguisher Co., Toronto, 
completed plans for the construction of a factory 
and Westport Ave., Toronto. Noted July 15. 

The Carmichael Waterproofing Co., Toronto, Ont., will 
equip a factory for the manufacture of w aterproofing mate- 
rials. H. Howitt is Mer. The estimated cost is $25,000. 

George L. Clayton, Prince Rupert, B. C., will build a 
jtoraze plant at an estimated cost of $150,000. 


Ont., has 
at Weston 


cold- 





NEW INCORPORATIONS 











METAL WORKING 
The following companies have been incorporated to manu- 
facture: 
Smith Patent Tool Holder & Machine Co., Bridgeport, 
Conn.; machinery. Capital, $50,000. Incorporators: Henry 
Smith, Frank Webb and Barton G. Staab, all of Bridgeport. 
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Consolidated Equipment Co., Middletown, Conn.; mach 
ery. Capital, $100,000. Incorporators: Earle H. Russell, He: 
C, Perry and Raymond F. Byrne. 


Simplex Aircraft Co., New Haven, Conn.; aircrafts. Capit 
$300,000. Incorporators: V. J. Mayo, Stephenson MacGord 
and C. M. Vought, all of New Haven. 

Avis Co., Orange, Conn.; firearms. Capital, $100,000. 1) 
corporators: Samuel R. Avis, George E. Avis and John 
Halsted, all of New Haven. 


Perkins Foundry Co., Amsterdam, N. Y.; engines and boi 


ers. Capital, $20,000. Incorporators; D. B. Perkins, W. 
Walker and E. Walker. 

Adirondack Garage Co., Inc., Hudson Falls, N.. Y.; au 
vehicles. Capital, $500,000. Incorporators: F. C. Sherm 
E. V. Bulow and G. N. Nay. 

L. E. S. Co., Ine., New York, N. Y. (Borough of Brooklyn 
machines. Capital, $150,000. Incorporators: Doughert 
27 Williams St.; J. H. Dougherty, 116 Riverside Drive (Bo: 


ough of Manhattan); H. K. Milliken, 51 Leonard St. 

Empire Arms Co., Inc., New York, N. Y. (Borough of Ma 
hattan); firearms, heavy hardware, etc. Capital, $150,0: 
Incorporators: H. J. Corrbett, 181 Lincoln R., Brooklyn; W. |! 
Loss, Rutherford, N. J.; S. J. Goldsmith, 652 West End Av 
New York. 

Automobile Construction & Mfg. Co., Philadelphia, Penn 
Capital, $5000. Incorporators: Thomas K. Conderman ar 
George H. Jones. 

Virginia Electric Welding Co., Norfolk, Vo. 

000. Pres. J. A. Ridgewell; Vice-Pres. F. 
Secy. and Treas. William Bennsler. 
_ Distler-Wheeler Engine Co., Louisville, Ky.; engines. Cap 
ital, $10,000. Incorporators P. R. Disler, C. J. Meddis an 
Huston Quinn. 

John O. Heinze Co., 


Capital, $15 
Tonnemacher an 


L Springfield, Ohio; self-starter for au 
tomobiles. Capital, $50,000. John O. Heinze is Pres. 

Insulating Products Co., Elkhart, Ind.; insulating materia! 
Capital, $100,000. Incorporators: P. Turner, A. Con 
nable and C. H. Wright. 

Auto Equipment Co., 
Capital, $10,000. Directors: H. A. 
and C, A. Risdon. 

Jenney Shock Absorber Co., 
sorbing device. Capital, $15,000. 
ner, R. R. Carter and J. Carter. 

Davis Duplex Moving Picture Machine Co., Indianapolis 
Ind., moving picture machines. Capital, $25,000. Incorpor- 
ators: H. E. Petty, John McFeeley and O. P. M. Davis. 

Komo Mfg. Co., Kokomo, Ind.; ore and other machinery 
Capital, $100,000. Incorporators: O. K. Cole, B. D. Cole and 
Howard Cole. 

Simon J. Carroll Co., Logansport, Ind.; automobiles and as- 
cessories. Capital, $5000. Incorporators: S. J. Carroll, W. C. 
Thomas and W. V. Thomas. 

K. & G. Machinery Co., Chicago, Ill.; machinery. Capital, 
$10,000. Incorporators: Wyant V. Gush, Frank A. Mombleau 
and Henry Kreutzman, 3321 Vernon Ave. 

La Gaucear-Rowe Engine Co., Chicago, Ill. Capital, $8400 
Ircorporators: Charles A. Rowe, Evanston, Ill.; Jacques La 
Gaucear and H. H. Armstrong. 

McKenzie Steel Fence Post Co., 
000. Incorporators: Henry Rawstrom, 
W. H. Potter. 

Universal Valve Co., 
porators: Jacob B. Knudson, Ray 
and Frank Ory. 

Gits Electrical Co., Franklin Park, Ill; electrical appli- 
ances. Capital, $16,000. moor poratere: A. B. Kirchoff, James 
O'Malley and John Early 

Campbell Machinery Co., Joplin, Mo. 


Indianapolis, Ind.; 


auto equipment 
Comstock, Cc. B. 


Fletche 


shock-ab 


Indianapolis, Ind.; 
G. R. Con 


Incorporators: 


Chicago, Ill. Capital, 
Benjamin F. 


$15,- 


Ninde and 


Chicago, Ill. Capital, $50,000. Inco: 
Rensmore, 6444 Ellis Ave 


Capital, $16,000. In- 


corporators: J. B. Corby, J. E. Campbell and J. B. Rood. 
Johnson Furnace Co., Kansas City, Mo. Capital, $10,000 
Incorporators: Guy W. Johnson, H. Johnson and M. C. Roddy. 


Saving Co., 
$5000. 


Duplex Gas 
vices. Capital, 
A. Paul. 

Lachine Mfg. Co., Ltd., Lachine, Que.; iron and steel pro- 
ducts. Capital, $120,000. Incorporators: J. A. Descarries, A 
Descarries and R. Le Pailleur, all of Lachine. 


Owl Mfg. Co., Ltd., London, Ont.; vending machines. 


Seattle, Wash.; gas burning de- 
Incorporators: L. B. Stedman and F 


Cap- 


ital, $40,000. Incorporators: W. S. Laskbrook, F. J. Appleton 
and others. 

Keyes Supply Co., Ltd., Ottawa, Ont.; machinery. Capital. 
$15,000. Incorporators: Albert T. Loveday, John Bain and 
Corlis G. Keyes, all of Ottawa. 

Seed Treating Machine Co., Ltd., Stratford, Ont.; machines 
agricultural implements, etc. Capital, $50,000. Incorporators 


John R. MacDonald, J. A. McFadden and others. 

Bull Tractor Co., of Canada, Winnipeg, Man.; 

and engines. Capital, $25,000. Incorporators: G. 

Perry J. Proctor and J. C. Collinson, all of Winnipeg. 
GENERAL MANUFACTURING 


The following companies have been incorporated to manu 
facture: 


gas tractors 
Coulve: 


Capital, $300,000. I) 
A. Campbell, 31 


Co., Ossining, N. Y. 


Simplex Rubber 
Travis, E. Gynne and N. 


corporators: A. C 
Pine St. 

Akron Paper Can Co., 
corporators: F. H. Beyes, 
G. Haupt and L. A. Kalges. 


Wooster Pottery Co., Frederickstown, Ohio. Capital, $50.- 
000. Incorporators: L. E. Holderman, E. Raymond Leeper, LP 
E. Scott, J. W. Hunneke and W. E. Leeper. 


Claman Waterproof Co., Ltd., 
ments and waterproof goods. Capital, 
Samuel W. Jacobs, Abexander R. Hall 


Akron, 
cj = 


Ohio. Capital, $25,000. In- 
Blakney, W. B. Blessman, R 


Montreal, Que.; rubber ga! 
$50,000. Incorporators 
and Louis Fitch. 
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CATALOGS WANTED 














The Boston office of the Sullivan Machinery Co. is now at 
Devonshire St., Unity Building. 

The C. & C. Electric & — a Ns Co., 
innounces that its Montreal age é PD. 


185 
= 
has 


Garwood, N. 
Lachapelle, 


removed his offices from 33 Her ld. "Building to 26 Victoria 
St., Room 18. 

Moller & Schumann Co., Brooklyn, N. Y., announces that 
J. A. Bremner resigned the management of the San Francisco 
branch office June 1. P. H. Peterson, connected with that 
office since 1910, assumes charge as Pacific Coast manager. 

The Ohio Seamless Tube Co., of Shelby, Ohio, has started 
the erection of a new plant to be equipped with machinery 


high-carbon high 
and other special 
and equipment is 


for the production of seamless tubes from 
chrome steel, for ball and roller bearings 
purposes. The estimated cost of the plant 
$350,000. 





The Fargo Mfg. Co., Inc., Poughkeepsie, N. Y., would like 
to receive catalogs of grinding wheels. 

P. O. Hagan, Office Depot Quartermaster, Manila, P. [ 
would like to receive catalogs, et« from manufacturers of 
machine tools and supplies. 





TRADE CATALOGS 








Fay & Scott, Dexter, Me Catalog Lathe turrets Illu 
trated, 26 pp., 4x7%o in. 
R. D. Nuttall Co., Pittsburgh, Penn. Catalog No. 12. Gears, 





























A general inquiry for machine equipment for manufactur- pinions trolleys, ete. Illustrated, 62 pp., 7x9 in 
ing the following classes of product has been received from Beaudry & Co., Inc. 141 Milk St.. Boston. Mass — oy 
T. S. Rajoo Pillai, Colombo, Ceylon: Copper, brass, aluminum, Belt and motor driven hammers lliustrated. 16 ive 
tin; household, hospital, sanitary and regiment vessels; hoop- : : — SCT RTOS, SY PP CWSe OB 
iron suitable for tea boxes; fiber bales, cotton bales, etc. American Roller Bearing Co., 416-20 Melwood Ave., Pitts 
The inquiry also requests illustrated description and quota- burg, Penn. Bulletin No. 1002 Roller Bearings for power 
tions on screw-cutting lathes, 13 in. swing, 12 ft. between transmission devices. Illustrated, 4 pp., 7x10 in 
centers; drilling machine; one punching machine; machine National Tube Co., Frick Building, Pittsburgh, Penn. Cat 
plant for manufacturing lead sheet to use in tea boxes, tea alog J “National” pipe for steam, gas, water and air. 
packets, etc., sheet 25 in. wide by 12 ft. long; and machines “Kewanee” unions and specialties, iron and brass fittings, 
for cutting up sheet metals. valves, etc. Illustrated, 394 pp., 5x7% in. 
SAU OOUUAENAUEAUEADAAA AENEAN EAT TE Me 
EH z 
= 
Cl if Ad ti 
Positions WanteJj 3 ceits a word, minimum charge 50 cents an in ertion, Copy should reach us not later than 10 A.M rhday ensuing week's 
payable in advance issue _ Answers addressed to our care, Tenth oe ie at "Thi ty-sixth St., = 
areee a . . ; New York or 1144 Monadnock Blo« nk, hicago will be forwarded (except- = 
Positions Open, (Civil Service Examinations), Employment Agen- ing circulars or similar literature) = 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and . : . ’ = 
Salesmen—Contract Work), Miscellaneous (Iducational—Books), For No information given by us regarding keyed advertiser's name or address = 
Sale, 5 cents a word, minimum charge $1.00 an insertion Original letters of recommendation or other papers of value should not be = 
Count four words for keyed address care of New York; five for Chicago inclosed to unknown correspondents Send copies = 
Abbreviated words or symbols count full words, Advertisements calling for bids, $3.60 an inch per insertion = 
M = 
TT ELL LLLEL EEL ECL ELEC CCC CCL CC SECC eC UT] Hn ifr 
TIONS OPEN Vermont 
POSI I S P TOOL MAKERS WANTED—Two good men required, ex- 
Connecticut perienced on machine tools, jigs and fixtures or special prs 
MARINE MACHINIST wanted to establish repair shop at cision machinery (punch and die makers not wanted) In 
new shipyard; special inducements to right man. P. 90, Am reply give age, nationality, wage expected and by whom em 
Machinist. oy © the past, stating ‘a: long with each The Fellows 
wer " —T —_— "AY . , : lead Gear Shaper Co., Springfield, Vt 
2 hme ay nt ge lB ee By Be —y. MACHINISTS WANTED_-A few first-class men needed in 
machinery; also on general mi _ wor K ocation, | onnecticu : all departments; only experienced men who have worked at 
state age, experience and salary expected. P. 99, Am. Mach least a year in last place need apply; give age, nationality 
Maryland wage expected and by whom employed The Fellows Gear 
OXY-ACETYLENE WELDER—Man with all-around weld- Shaper Co., Springfield, Vt 
ing and cutting experience who can handle heavy Bac on 
castings, miscellaneous jobbing work and manufacturing - = ° - . . 
propositions. Must also be capable of acting as demonstrator Employment Agencies 
to instruct new speraners, Must be steady and ee, inte shins diatiaatitaiaie tail : a ee 
fully age, experience, reference and wages expectec The ve Employment encies advertising tm } Paper agree to efund any registrati 
Alexander Milburn Co., Baltimore, Maryland. fee on demand any lime within the first siz months when no position ts secures 
Masanchusetts THE ENGINEERING AGENCY, INC., Monadnock Block 
antes , " 7 : . ; a : Chicago—Established 22 years; finds high-grade men for 
ENGINEER, assistant required for large maintenance de- executive and technical positions for manufacturers Less 
partment. Should have experience along lines of power “a- than 2% of men selected through us in 1914 were discharged 
tion work, millwright and piping work, drafting and cost = for any cause other than completion of work Note high 
timating. Position pays from_ $20 to $25. Replies must be employment efficiency. Send detailed description of men 
written on one page and confined to the following: Name, needed—we do the reat 
age, nationality, experience, education, references. P. O. Box AE she cay tet tage ae , 
No. 22, Brightwood, Mass. WORKS MANAGER--—$3000 to $5000; shop superintendents, 
4 one for general manufacturing, and one for machine tool man 
New Jersey ufacturing; shop foreman; designers and draftsmen on ma 
COMPETENT DRAFTSMAN experienced in designing ma- chine tools, automobile, tools and jigs, special machinery, etc.; 
chine tools, for new department in established business. State credit man, machinery; other positions for high grade tech 
age, experience, references and salary in first letter. Appli- nical Sas Semeporetas men only. H. H. Harrison & Co., As 
cations confidential. P. 128, Am. Mach. sociation Building, Chicago. 
WANTED AT ONCE, one operator for Landis Grinder; two CORRESPONDENT 
finishers and scrapers; two tool makers; one man familiar iad 4 
with machine tool building and inspector of parts; one drafts- , THE. UNDERSIGNED plans and conducts correspondence 
man familiar with machine tool work. P. 130, Am. Mach. for positions in technical, manufacturing and _ professional 
lines for $2500 to $15,000 men exclusively Complete privacy 
New York assured. No commission charged; only service fee and post- 
SALESMAN WANTED, having experience in tool steel and age Send name and address only, in confidence, for prefatory 
alloyed steels preferred; opportunity for advancement In details Rk. W. Bixby (Established 1910), Sl Niagara Square, 
order to secure attention application must positively state Buffalo, N. Y 
age, experience and salary expected P. 109, Am. Machinist. P Sj 1O S Ww N D 
Ohte OSITION ANTE 
FIRST-CLASS MACHINE TOOL DRAWING ROOM MAN; 
one having had experience and who can design and direct the California 
design of medium and heavy machine tools; give age, tech- SUPERINTENDENT—20 ears’ experience as machinist 
nical and practical shop and drawing-room training Pr. 94, foreman, chief draftsman and superintendent in modern man 
Am. Machinist. ufacturing methods, in general machine, mining machinery, 
Pennsylvania steam and electric hoist engines, elevators and cranes, 
WE ARE CONSTANTLY MAKING ADDITIONS to our force high-grade man with ability for large proposition, desires 
and invite correspondence from first-class lathe hands, boring wider field and greater remuneration than possible with pres- 
mill and planer hands. We can offer unusual opportunities ent employers; American; age 45 PrP. W. 13 Am. Machinist, 
to ambitious men. General Electric Co., Erie, Penn Chicago. ; 
LEADING GRINDER HAND on internal and cylindrical Connecticut 
work: man who can operate machine on miscellaneous class SUPERINTENDENT or similar by American now holding 
of work and who can look after four to six men: good wages responsible position Experienced in all branches of machine 
and steady work for right man; state age and experience tool work, 12 vears as executive References as to ability and 
. character Pr. W. 153, An Mach 


P. 95, Am. Machinist. 
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Illinois 
DESIGNER on presses, dies, can machinery, machine tools 
and special machinery. Western location preferred. P. W 
145, Am. Mach., Chicago. 
Iowa 
DRAF TSMAN, practical mechanic, technical training, eight 
years’ experience. Any location. Married. P. W. 144, Am. 
Mach., Chicago. 
Massachusetts 


ASSISTANT TO SUPERINTENDENT or mechanical engi- 
neer, 15 years’ experience, machine and tool design, allround 
factory experience. Production, costs, etc. Age 32, best refer- 
ences. P. W. 150, Am. Mach 

SUPERINTENDENT, assistant or general foreman with 
broad experience in interchangeable manufacturing; good or- 
ganizer, systematic methods in handling production, excellent 
reputation as A-l man on tool and die designing and con- 
struction work, now employed; location immaterial. P. W. 
73, Am. Mach. 

SUPERINTENDENT, CHIEF DRAFTSMAN or other re- 
sponsible position desired by a thorough mechanic, expert 
designer of special and automatic machinery and production 
tools, an executive and organizer with exceptionally broad 
experience; now employed. P. W. 106, Am. Machinist. 


New Jersey 


YOUNG ALL-AROUND machinist with 5 years’ experience 
wishes work in tool-room or machine shop. P. W. 137, Am. 
Mach. 

MACHINE SHOP FOREMAN looking ‘for position, at pres- 
ent employed, but desires to make a change; 40 years of age; 
12 years as foreman. P. W. 112, Am. Machinist. 


New York 


MECHANICAL DRAFTSMAN, various experience, wishes 
position. P. W. 147, Am. Mach. 

MECHANICAL DRAFTSMAN; 25, various experience, de- 
tailer, tracer; 3 years’ shop practice. P. W. 152, Am. Mach. 

PRATT GRADUATE, diligent worker, with short drafting 
experience, desires position; any location. P. W. 114, Am. 
Machinist. 

DRAFTSMAN with long experience on machine, factory 
and furnace design, wishes position. New York or vicinity. 
> W. 148, Am. Mach. 

SUPERINTENDENT and MECHANICAL ENGINEER wants 
position, good executive, modern rapid production methods, 
Location immaterial. P. W. 140, Am. Mach. 

MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools open for 
responsible position. P. W. 75, Am. Mach 

FACTORY CLERK, at present employed, desires change; 
thoroughly experienced, all up-to-date methods of cost finding; 
New York or vicinity. P. W. 149, Am. Mach. 

MANAGER—Experienced in uptodate manufacturing meth- 
ods; with ability to build from the ground up or to rehabili- 
tate a run-down establishment. P. W. 98, Am. Machinist. 

MECHANICAL ENGINEER; 11 years’ experience in gas, 
oil engine and automobile; expert on Daimler motor; 4 years’ 
shop experience; technical graduate. P. W. 136, Am. Mach. 

SUPERINTENDENT OR WORKS MANAGER; 25 years’ di- 
versified manufacturing and executive experience; result get- 
ter by intensive methods, successful handler of men; check 
my abilities against your requirements. P. W. 97, Am. Mach. 

SUPERINTENDENT or WORKS MANAGER, twenty years’ 
experience. Steam engines, turbines, pumps, condenser and 
large gas engines. A first class mechanic in all branches. C an 
organize a plant and get results. Now employed. P. W. 55, 
Am. Mach. 

SALESMAN or MANAGER, now employed. Have machine 
shop, drafting room experience, office and selling. For last 
three years I have been in business for myself in an ex- 
perimental die and tool shop of 26 men; 35 years old. P. W. 
143, Am. Mach 

ASSISTANT SUPERINTENDENT, general foreman or fore- 
man with broad executive and mechanical experience is open 
for a responsible position with a reliable concern. Aggres- 
sive, thoroughly reliable, with large factory experience, ex- 
cellent references. P. W. 134, Am. Mach. 

DO YOU NEED THE SERVICES of an energetic man, 32 
years of age, with ambition and vitality, who has held execu- 
tive position in first-class tool room? Has held position as 
tool designer and later two years as chief draftsman. Now 
employed as production foreman in a plant manufacturing 
small interchangeable parts with close limits. Knows when 
a machine is properly set up to give best production. Thor- 
oughly familiar with all branches of manufacture, piece-rate 
setting, costs of tools and of product. Permanent position 
with good prospects of advancement sought. P. W. 119, Am. 
Machinist. 

Ohle 


AS SUPERINTENDENT or MANAGER, good mechanical 
executive; replies treated confidentially. P. W. 854, Am. Mach., 
Chicago. 

SUPERINTENDENT or ASSISTANT, machine tool or gas 
engine shop; mechanical engineer, also have pattern shop and 
foundry experience; expert mechanic, have patents allowed 
and pending. P. W. 146, Am. Mach., Chicago. 


Pennsylvanis 


YOUNG MAN, thirty-two, now employed as chief draftsman 
of prominent manufacturing concern, desires change. Would 
accept similar position with live concern but prefer engineer- 
ing or sales departments. P. W. 132, Am. Mach 
_ FOREMAN, SU PERINTENDENT or ERECTING ENGI- 
NEER; 20 years’ experience, who knows how to produce. 
Practical man well conversant with modern manufacturing 
methods, tool designing and labor saving devices. Hard 
worker and absolutely reliable. P. W. 142, Am. Mach. 
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SUPERINTENDENT or MANAGER; 28 years’ experienc: 
as toolmaker, designer, foreman and superintendent on hig! 
grade, small and medium size interchangeable work; last s 
years as superintendent. Resourceful and familiar with 
modern manufacturing methods and cost systems; wishes to 
communicate with concern in need of a high grade man who 
can get results. P. W. 131, Am. Mach 


. 


Tennessee 


SUPERINTENDENT of stamping plant wants to make 
change. P. W. 77, Am. Machinist. 


WANTED 


CATALOGUES of wire straightening and cutting machines 
W. 94, Am. Machinist, 6 and 8, Bouverie St., Fleet St., Lon- 
don, E. C 

HAVE YOU good article to manufacture? We can help 
you. Our factory is fully equipped. Show us what you have 
See us. Elk Mfg. Co., 68 E. 131 St.. New York. 

DRAWINGS COMPLETE for 16”, 18” and 20” lathes. Must 
be accurate and for heavy design. Write immediately Mc- 
Coy & Brandt, 410 House Bldg., Pittsburgh, Penn. 


AGENTS AND SALESMEN 


MANUFACTURER has an attractive side line proposi- 
tion on commission basis for high-grade men calling on the 
factory trade. Real salesmen only. W. 129, Am. Mach. 


CONTRACT WORK 


PUNCH PRESS rote, jigs, fixtures, etc. Taylor-Shantz 
Co., Rochester, N. 

JULIUS Xe machine shop, Rockville Center, 
Long Island, takes lathe work. 

SMALL SHOP located at Woodlawn, N. Y. (near New York 
City) provided with modern machine tool equipment, desires 
opportunity to quote on plain machine work of all kinds. W. 
139, Am. Mach 

MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 

WE HAVE AN UP-TO-DATE FOUNDRY and produce 
highest quality of gray iron, semi-steel, and brass cast- 
ings. Also operate first-class pattern and machine shop. 
Would be pleased to figure with machine tool, implement or 
specialty manufacturers. Will furnish castings only or finish 
work. Cumberland Foundry & Mfg. Co., Nashville, Tenn. 

WE HAVE up-to-date machine shop, pattern shop and 
sheet-metal working equipment. Let us quote on your re- 
quirements.—Argus Sign Co., Hoboken, N. J. 


BUSINESS OPPORTUNITIES 


HAVE ORDERS for automatic machines. Require capital 
to finance same. B. O. 151, Am. Mach. 

WANTED OFFERS from firms making automatics fo 
a tack and furniture nail manufacture. B. O. 133, Am. 
wacn 

AUTOMATIC SPECIAL MACHINES, mechanical and labor- 
saving devices designed to work perfectly. Let us make your 
failures a success. Efficiency Machine Co., 136 Liberty St., 
New York City. 

WILL LEASE foundry, 85’x38’; machine shop, two-story, 
130’x35’; vacant building, one-story, 195’x45’; brick buildings, 
first-class condition; railroad siding, main line Penna. R.R.: 
Eastern Pennsylvania; cheap labor and living; lease separate 
or together. B. O. 116, Am. Machinist. 

EASTERN ROLLING MILL will lease modern mills and 
furnaces; three railroad sidings with coal trestle; equipped 
for rolling steel billets and manufacturing bar iron, fender 
iron, socket iron, shafting, horseshoe, rivet and nut iron, 
track bolts and nuts, railroad, ship and wharf spikes; equipped 
with lathes and other machinery for ready manufacture of 
materials now in urgent demand: excellent location in city, 
with cheap skilled labor and living; seven acres; good build- 
ings; ready for immediate occupancy. Please establish iden- 
tity when answering. B. O. 115, Am. Machinist. 


MISCELLANEOUS 


PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. Cc. Inventor's handbook sent upon request 


MONEY IN PATENTS-—We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling vour patents. Registered U. S. 
poegnt Atty., P. H. Pattison & Co., 927 G Street, Washington, 

. & 


FOR SALE 


LATHES 16”, 18” and 20”, patterns, drawings, some jigs; 
also, partly finished and finished parts for sale cheap. F. S. 
138, Am. Mach. 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
page 129 
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Many old plants are permitted to grow old physically 
to such an extent that the product is greatly depreciated 
In many cases this condition is permitted to obtain 
through the spirit that the plant is old and that only a 
new building with modern features can regenerate it 
This article shows how an old shop can keep pace with 
the times, even to making it cheerful and sanitary an‘ 
eliminating the multitude of overhead belts. Fred H 
Colvin. AMERICAN MACHINIST. Vol. 43. 
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A brief outline of the chief characteristics and utility 
of the various coatings that may be applied to iron and 
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shop. In this article means for reducing the “dead” 
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lating information between the several shops and offices 
of a machine-building firm can be made to supply valu- 
able information and guide judgment that may mean 
material aid in successful operation. The system de- 
scribed in this article has stood the test of 12 years’ 
use and deserves more than passing consideration. L. P. 
Alford. AMERICAN MACHINIST. Vol. 43. 


SHRAPNEL ForGING IN THE EHRHARD GUN WorKs: 
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Very little has been written regarding the German 
munition-producing methods. In this article the process 
used in forging shrapnel shells in a large German plant 
is described in detail. The significant feature of the 
process is square stock used in round dies designed to 
Save power and lengthen the life of the tools. J. G 
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How I Use The American Machinist 


By CHARLES B. BISHOP 


Works Manager and Superintendent, Consolidated Dental Mfg. Co., New York City. 











S a factory manager I am always 
A looking for the best informa- 
tion on tools, machines, methods 
and management that will tend to in- 
crease efficiency and lower manufactur- 
ing costs. Therefore, as soon as I re- 
ceive the American Machinist, the first 
thing I do is to look over all the adver- 
tisements, and then the reading matter. 
If I see anything particularly interest- 
ing or instructive, I read it at once; 
otherwise | make a mental note of it, 
or check it with a pencil, and read it 
the second or third time I look through 
the magazine. 


Articles that contain good information 
on the subjects in which | am particu- 
larly interested, and there are a great 
many such articles, I read two and three 
times. These articles embrace descrip- 
tions of machines, factories, factory 
management, factory forms, toolrooms, 
stoekrooms, shop kinks and small tools. 


After reading these articles as mentioned 
in the foregoing, I remove the pages con- 
taining the information I am particu- 
larly interested in, or those which are 
purely instructive, and file them away 
for future reference. 


The formulas I copy into a notebook 
under proper headings so | can readily 
find them when wanted, and the same 
is true of the performance of cutting 
tools, such as drills, milling cutters, and 
turning tools. And these notes and the 
various articles | have found particu- 
larly valuable. 


The formulas I frequently work out 
with a pencil and paper, and transpose 
them in order to arrive still more quickly 
at any particular value of the equation. 


The pages containing the advertise- 





ments I am interested in, especially 
those that contain something new, | 
remove and file away for future refer- 
ence, no matter whether I am in need of 
that particular thing or not. I may be 
in need of it sometime, and when I am, 
] want to get at it without any delay. 


The advertisement that outlines the 
tool or method or machine that I am 
in search of | read several times. In 
fact, | study it from every angle and 
carefully compare it with the methods 
in vogue at the factory or with other 
articles of the same kind. This is espe- 
cially so if the advertisement conveys 
REAL information about the subject 
advertised. 


By REAL information I mean informa- 
tion that can be compared with other 
results. For instance, if it is a high 
speed cutting tool that is the subject of 
the advertisement, and the advertise- 
ment gives the depth of cut, the feed per 
revolution of the work, the cutting 
speed in feet per minute, and the time 
the tool is cutting or the lineal inches 
turned between tool grinding, and 
states whether it is machinery steel, tool 
steel, or cast iron, and gives the hard- 
ness of the material, | consider that 
REAL information that can be com- 
pared with other results. 


If, however, the advertisement merely 
gives the depth of the cut, feed per revo- 
lution of the work or cutter and the 
cutting speed in feet per minute, and 
that the material acted upon is steel, 
and says nothing about the hardness of 
the material, the cutting time or the 
lineal inches turned between tool grind- 
ings, I consider that that advertisement 
does not convey any REAL information 


about the subject, as it cannot be com- 
pared with any other results. 


The same is true of a machine or any 
other article. The more REAL essen 
tial features that are shown in the ad- 
vertisement, the more efficient it is as a 
salesman. The more it saves the time 
of the prospective purchaser, and the 
quicker it influences his mind in coming 
to a decision as to whether it is or is 
not the machine he wants. 


New articles to which my attention is 
called for the first time, I give the same 
consideration as I do to a special one 
in which I might be particularly inter- 
ested. The page bearing the advertise- 
ment is removed and put away for fu- 
ture reference, and, in addition thereto, 
I frequently copy the essentials into a 
book, together with the name and the 
address of the advertiser. This method 
has been of much service to me, as it has 
enabled me to furnish purchasing agents 
with the names and addresses without 
loss of time. 


As this accumulation of advertising ma- 
terial becomes too bulky or obsolete, it 
and the book are thrown away and a new 
start is made. This method of starting 
anew once in a while always insures the 
latest improvements in the goods ad- 
vertised, as well as the correct address 
of the advertiser. 


I have purchased many things to which 
my attention has been called by an ad- 
vertisement in the American Machinist, 
and these include taps and dies, tools 
and machines, and manufactured arti- 
cles and lubricants. The very last pur- 
chase made in this way was a cutting 
lubricant. 
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Keeping an Old Shop Up to Date 


By 





SY NOPSIS—This shows how an old shop can 
keep pace with the times, even to making it cheer- 
ful and sanitary and eliminating the multitude of 
overhead belts. The types of machines which give 
best results in the class of work turned out are of 
interest, while the special devices used are also 


full of suggestion, 





Although dating back to the early days of California, 
eing in fact one of the “forty-niners” so far as the 
establishment of the works went, the Union Iron Works 
have kept the shops uptodate so far as can be done with 
id buildings, and even these have been rebuilt and re- 
irranged in many instances. They have paid particular 
attention to the driving of the machinery, and much in- 
genuity has been displayed in the plans worked out for 
applying motors to old machines. 

A good general view of the shop is shown in Fig. 1, 
this being taken since the banishment of the overhead 
transformation, as 
can It 
interesting to note the form of latticed truss used in 


remarkable 
3 and 4. 


belting and showing a 


be seen by referring to Figs. is also 
bracing against side strain between two of the shop bays. 
These bays were originally separated by brick walls, which 
were removed in order to make the shop as modern as 
possible without entirely rebuilding. Overhead cranes 
have been introduced as largely as the work demands, 
several being shown in Fig. 1. In the foreground is a 
large Detrick & Harvey open-side planer with a counter- 
shaft mounted on top in order to secure the desired speed 
left. To the right 


changes from the motor shown at the 





FIG. 1. 


Frep H. CoLvIn 


of the planer is a large cast-iron floor plate for erection 
or special machining operations, 

Another view that gives a good idea of the reconstructed 
shop is shown in Fig. 2. This also shows the large shaft 
o2 ft. 


a propeller shaft 5 long 
The con 


turning lathe at work on 
and 20 in. in diameter, weighing 53,000 |b. 
struction of the gallery at one side of the shaft may be 
seen, together with the provisions that have been made 
for flowers on each post. This is an attractive innovation 
and adds to the cheerfulness of the shop. Fig. 2 
shows the form of steady- and follow-rests, the kind of 


also 


chuck jaws used for work of this kind, the use of bolthead 
slots in the chuck body and, against the wall, the sub- 
stantial floating counterbalance device for turning heavy) 
crankshafts, which form a considerable part of shipbuild- 
ing work. 


PERMANENT FLOATING COUNTERWEIGH1 


A floating counterweight is shown in detail in Fig. 3, 
where a section of a large double-throw crank is in the 


lathe in position for turning the crankpin nearest the 


This counterweight is a permanent institu- 


lathe hand. 
tion, consisting of the beam A with the yokes at the ends, 
the whole being suspended from the coupling B, and the 
steel cable running over the two large sheaves to the 
counterweight C at the back, which consists of com para- 
tively small individual plates which can be arranged to 
accommodate the crankshaft being turned. This view also 
shows the form of centerplate used at the tailstock end 
of the shaft, this being bolted to the crankshaft shaft. 
The method of fastening the faceplate is 

A little which encumbered 


the old shop can be had from Figs. 


also shown. 
idea of the maze of belts 


tf and 5, these inci- 





GENERAL VIEW OF UNION IRON WORKS MACHINE SHOP AS REARRANGED 
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dentally showing two typical jobs for a shop of this kind, 
and the extent to which open-side planers are used in 
handling any kind of work which happens to come along. 
Fig. 4 shows the use of the extension rail for supporting 
the outer end of the engine or air compressor bed, a 
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One of the ingenious methods by which the belt-dri 
lathes have been adapted to constant-speed motor dri) 
is shown in Fig. 6, this being a large Gisholt turret lat} 
The motor is attached to one of the supporting colun 
and gives three speeds by means of clutches on the ov 








FIG. 2. LARGE SHAFT LATHE, FLOATING COUNTERWEIGHT AND BALCONY 
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FIG. 3. DETAILS OF THE CRANK- FIG. 4. SUPPORTING OVERHANGING WORK ON EXTENSION RAIL 


SHAFT COUNTERBALANCE 


method which has to be resorted to quite frequently in 
shops handling all kinds of work. This also gives an idea 
of the general construction of the shop itself. Fig. 5 
shows a similar machine at work on two heavy connecting- 
rod ends, the same belting being in evidence as before. 


ON OPEN-SIDE PLANER 


head mechanism. This is multiplied by the three-step 
cone originally on the lathe, making 9 speeds without th 
use of the beck gear, which doubles this so as to give 18 
available speeds, which are easily secured. The three 
overhead clutches are operated by the levers shown at A, 
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FIG. 5. PLANING HEAVY CONNECTING-ROD 


OPEN-SIDE PLANER 
a brake being provided at B to insure quick stopping for 
any change of belt or back gear that may be desired. This 
arrangement has proved satisfactory after long use and 
can be easily adapted to many variations. 


FIG. 7. TURNING LARGE RUDDER POSTS IN LATHE 


The turning of rudder posts for large vessels is interest- 
ing on account of being unusual in most shops. As shown 


in Fig. 7, the projecting arms that support the plates 


ENDS 





fe 


were 4 a 


ON FIG. 6. A THREE-SPEED COUNTERSHAFT 


FOR MOTOR DRIVE 

forming the rudder surfaces are too long to swing in the 
lathe itself, so after forging them out to their proper 
length the ends are bent over as shown at A, B and C, in 
order to allow them to swing clear in the lathe. The post 
is then supported by using cat heads at D and F, and the 
bearings turned by the regular tools as ordinarily used in 
the lathe. 
on the same plate, but as the rudder post turns quite 
slowly, there is little difficulty from this source. 


Any balancing that may be necessary is done 


DRILLING SCREEN PLATES AUTOMATICALLY 

Figs. 8 and 9 show a special drilling machine for screen 
plates used in mining operations, these being from 1% to 
Vs in. thick and of high-carbon steel, 
30 to 60 in. square and are kept submerged in lubricant 
during the drilling operation. 
tersinks are used, and the machine can handle about 7000 
holes in an 8-hr. day. An examination of Fig. 8 
show that the machine has been converted 


These plates are 
Combined drills and coun- 


will 


from an old 
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SPECIAL REBUILT PLANING 
SCREEN PLATES 


MACHINE FOR DRILLING 





DETAILS OF INDEXING 
MECHANISM 
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planer built by the Industrial Works, of Philadelphia. The side view, Fig. 9, shows how the power is trans 
This shows the auxiliary table A with the raised sides for mitted to the drill spindle by means of the belting an 
retaining the lubricant and the connection below for gears C, regardless of the vertical position of the head 


draining this whenever it is desired to do so. The Power for the downfeed is through the crossed belt LD 























FIG. 10. TMPROVISED BABBITT-PEENING MACHINE FIG. 11. THE IMPROVED MACHINE FOR SAME WORK 
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DETAILS OF MAGAZINES AND TOOLING 
FOR CONDENSER FERRULES 


FIG, 18. GRIDLEY AUTOMATIC TOOLED UP FOR FIG. 14 
CONDENSER FERRULES 

the indexing mechanism for the table being shown below. 

The return of the drilling spindles to their upper 

position releases the hydraulic feed in the cylinder F and 

moves the table into the next position, this distance being 


counterweighting of the crossrail carrying the drilling 
spindle and the control or gear box B on top of the yoke 
are also shown. This controls the feeding of the drills 
ite the work and returning them to the clear position. 
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etermined by suitable stops. The ratchet wheel and paw! 
’ prevent any recoil past the desired point, although this 
pawl can be easily 
direction by placing a handcrank on the stud G. This 
machine has been in use for several years and has proved 
atisfactory in every way. 


PEENING CROSSHEAD AND SIMILAR SURFACES 
In order to facilitate the peening of babbitt on such 
flat surfaces as crosshead blocks, the device shown in Fig. 


10 was rigged up some years ago, more as an experiment 
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SELF-CONTAINED MILLER 
ESPECIALLY ADAPTED FOR GROOVING 


FIG. 12. PORTABLE, 


than as a permanent institution. It proved so successful 
that the machine shown in Fig. 11 has since been built to 
take its place, this being of a more permanent character. 

Although the new machine has been more carefully 
designed, it retains the original features so far as its 
It consists, briefly, of the 
standards A and the horizontal frame B, which supports 


working parts are concerned, 


the pneumatic hammer C at any position along its length. 
This is moved back and forth by the handwheel D, which 
operates on the traversing screw through the bevel gear 
shown. The handwheel £ rotates the hammer so as to 
peen any convex surface. The vertical position of the 
hammer is controlled by the wheel F, 
movement is secured by the table G@. 


while the cross 


In the new machine the uprights are now elevating 


screws and a number of other refinements have been 
added. 

A special portable milling machine is shown in Fig. 12. 
This is entirely self-contained, carrying its own motor, 
so that it can be placed in any desired position for cutting 
In the case shown it is mounted 
on temporary pipe standards and spans the work in which 


the grooves are to be milled. 


grooves and similar work. 


The whole milling head A 
is fed along the ways by the handwheel B, or power feed 
can be had direct from the milling spindle through the 
worm gear (, the shaft D and the gearing F. 
feed can be either thrown in or reversed by the tumbler 
gears /’, controlled by the latch handle G. 


This power 


The milling 
spindle is splined, and its vertical movement is controlled 
by the screw and nut H/. 

Condenser ferrules are used in such large quantities 
in marine work that special provision has been made for 
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raised and the table moved in either 


7 
~~ 
vr 


turning them out rapidly to meet the demands. For this 
purpose a single-spindle Gridley automatic has been rigged 

this the 
procedure and putting the the 


usual 
work 


The 


up especially for work by reversing 


cutting tools in 
spindle and the workholding chuck on a tool-slide. 
Fig. 14. 


Fig. 15 shows the sequence of operations, 


details of the tools are shown in 
beginning 
with the rough casting .4 and showing it bored and slotted 
in B and threaded in C, this being a separate operation 
on another machine. 

Fig. 13, with 
this feeding them 


The pieces are placed in the magazine A, 
the thin end the lathe head, 
into the air chuck B, where they are automatically clamped 


toward 


as the tool-slide C moves forward. Continued movement 
forces them against the cutter J), and as soon as this has 
entered the ferrules suftic iently to face off the front end, 
the return of the tool-slide brings the piece against the 
ejector L, the chuck and allows 


another to drop into its place. 


which forces it out of 
The pieces fall into a suitably placed box, and from 
this the bored ferrules are fed into the magazine F, with 


their heads facing the saw G. This saw is on the same 
arbor that carries the boring tool ), both being continually 
in motion. The 
end of the ferrule against the milling saw G, and on the 
return of the the and 
allowed to drop into the pan //, while another rolls into 


place ready to be fed forward at the next movement of 


cross-slide movement feeds the large 


cross-slide ferrule is released 


the cross-slide cam /. 
It will be noticed that the sides of the magazine are 
perforated so that the work inside can be seen at all 


oo ¢ 
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DIFFERENT STAGES 
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FIG. 15. THE FERRULES IN 


times, thus any sticking of the work in the slide, no 
This makes an 
interesting application of a machine of this kind, even 
though it has been thought best to cut the thread as a 
separate operation. With this one machine 5000 ferrules 
in 8 hr. is considered a fair day’s output. 


matter what the cause, is easily detected. 


“ys 

Safety in Workshops and factories has been made the sub- 
ject of a order to issued by the Wisconsin 
State Industrial Commission, supplementing the original 1912 
The new based on the ex- 
since that time, as collected by the 
commission's deputies. The first cod consisted of 25 general 
chief points of belts, gears, 
with 


new employers 


code of safety orders. orders are 


perience of employers 
danger on 
to stand, 


orders covering the 


saws, setscrews, etc., and these are permitted 

the exception of order No. 18, covering shafting, which now 
reads, “All transmission shafting located in places of em- 
ployment, where exposed to contact, must be guarded.” The 
original order required only that shafting less than 6% ft 


from the floor should be guarded 
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Temporary Protective 
Coverings 


Paints and varnishes are usually valued according to 
their permanence. In addition to these, there are various 
coatings which may be applied simply for temporary pur- 
poses, and the value of which is as much in the facility 
with which they may be removed as in their staying where 
they are put. 

These preservative coatings may be classed in three 
groups. First are the thin, transparent varnishes which 
have some degree of permanence, but which do not have 
to be removed before putting into use the machine or 
fixture coated. These are lacquers and are often applied 
by dipping. They will last for a considerable time, un- 
less the parts are subjected to much wear and handling. 
They are not affected by ordinary changes of tempera- 
ture and require no special preparation of the work. 

Then, most familiar of all, is the group composed of 
the greases, or slushes, used for the protection of machin- 
ery on short hauls. These are removed merely by wiping, 
as their adhesion is sufficient only to prevent them from 
running off the machine. These slushes are affected by 
heat, as they are all liquid at comparatively low tempera- 
tures, and one suitable for outdoor slushing in winter 
might not be of much use in summer. 

This tendency of grease to flow in warm weather fre- 
quently compels us to resort to paint, our consolation 
being that the recipient is usually so far away that we 
will not likely hear his criticisms. 

Oil, no matter how thin, is a good slushing material 
for work stored for a short period, but in time it either 
runs off or is accidentally wiped off, or else it hardens, 
like linseed oil, and can not easily be removed. 

The machine-tool builder is most concerned with the 
middle group, the greases. The maker of small tools may 
use some of the lacquers, which are for the most part py- 
roxylin or gun-cotton varnishes ; these have been described 
under the head of paints and varnishes.’ 


Groups OF AVAILABLE GREASES 


The available greases may be divided in groups as 
follows: 

The Tallow Type—Greases of this type are made by 
dissolving beef or other tallow in palm or mineral oil. 
If mixed with palm oil, it partly dries on by the oxidizing 
of the oil, while if mixed with mineral oil, it partially 
hardens by the evaporation of the oil. The oil may be a 
light lubricating oil or it may be plain kerosene or gaso- 
line, according to the thinness of the coating desired. Or- 
dinarily, it is mixed to have a considerable body and ap- 
plied by daubing it on with a brush in sufficient thickness 
to fill small gear teeth and other small openings. What 
good it does, except that part in actual contact with the 
metal, is a question. It takes little, if any, more of a 
wipe to take off one-quarter inch of it than it does to re- 
move the thinnest layer ; yet it is usual to assume, if a coat- 
ing does not protect the work properly, that all that is 
needed is more of the same—which is usually not the 
case. 

Soap and Oil—The soap may be either a lime or a soda 
soap ; the oil is usually mineral oil. Neither of these com- 
binations is so good as the tallow grease, and of the two, 





‘See “Painting and Varnishing Machine Parts,” page 861, 
Vol. 42. 
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soda soap makes the better compound. Either may also by 
mixed with graphite, tale or mica to make a lubricating 
grease. The mixture is a purely mechanical one, and th 
larger part of the lubricating quality, as well as the cool- 
ing power, is due to the graphite or tale or mica. Thi 
lubricating power of graphite is well known, as well as 
the difficulty of making it stay suspended in oil. Thi 
tale is usually of the soapstone or steatite variety, whic 
has a greasy feel. This is ordinarily looked upon as a: 
adulterant in making soap, but when it is added to th 
soap in making grease, it may have a considerable valu 
The same is true of mica, though it would seem that this 
must be of more use as a coolant. In either case, the valu 
of these ingredients seems to be that they form a sort o! 
nucleus for the grease to adhere to, thus making it hard=: 
to wash it off. 

The Rosin-Oil Type—This is rosin oil mixed with min- 
eral oil and given body by an admixture lime or litharge. 
For these latter, there may be substituted tar, pitch o: 
ground wood or cork. This forms a grease which has thx 
merit of being impervious to water; therefore, for tl. 
purposes which we are now discussing, it may be all 
right, but as a lubricant it cannot be highly spoken of. 

There are also a number of nonfluid oils or thin greases, 
like cocoanut or copia oil, which may be thickened by 
means of oil pulp or oil “dope,” aluminum oleate. 

Vaseline or Petroleum—This is a product of the distil- 
lation of the residue left in the stil! after the lubricating 
oil has been distilled out of petroleum. This is the most 
familiar grease used for slushing machinery. It is not 
adapted for use as a lubricant and in hot weather it will 
melt and run, but it has a faculty of sticking under or- 
dinary conditions, and yet will wipe off quite readily. 

Pigmented Greases and Oils—Intermediate between 
these greases and paint are the same greases with a pro- 
portion of white lead or some other pigment mixed in. 
The addition of white lead or zinc white makes the slush- 
ing more difficult to remove, harder to apply and more ex- 
pensive. It is not very satisfactory, as there is lacking 
the gumming quality which makes paint adhere. If lin- 
seed oil—even badly adulterated—or fish oil is used with 
any kind of pigment, the resulting paint will stick so 
hard that it seems almost impossible to remove it. The 
addition of a grease, preferably tallow or something of 
that nature, retards the drying somewhat, and the result- 
ing covering will be softer. 

In this same category, though for an entirely different 
use, are belt greases. These are made in an infinite num- 
ber of brands, though there is no special reason for suppos- 
ing that these are so very unlike. A belt dressing that is 
supposed to soften the leather-and prevent its cracking 
should be neatsfoot oil, because that is the natural oil 
which comes from the animal. It will soften the leather 
just as it keeps the hide soft while on the animal, and 
by making the belt hug, the pulley will enable it to do 
all the work that it ought to. If anything more than 
that is done, it is at the expense of the life of the belt. 

If, however, the belt is already ruined and it is de- 
sired to get a little more work out of it, it can be done 
by means of any of the cheap and sticky oils. For this 
purpose everything from tar to rosin oil is used. The 
least objectionable is probably tallow, as it is a natural 
oil to the animal from which the belting comes. Rosin 
is the worst, and probably the most used. This has the 
opposite effect from the neatsfoot oil. 
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the Small Shop 


By Joun H. 


VAN 





SY NOPSIS—Com paratively realize that 


there is an enormous amount of money tied up in 
How much the 
total fiqure amounts to no one knows, but we do 
know that the small shop ties up more capital in 


few 


“work in progress” and in “stock.” 


this way wm proportion to its total than does the 
large shop. Means are de N( ribed in th is arty le for 
reducing the “dead” investment in the small shop, 


chiefly through standardization. 





It is hard to realize the amount of money tied up in 
the materials that lie about most shops. One sees this 
stock as so much iron or steel, so many castings, so much 
brass, tin, nickel and lead; or so many kegs of bolts, nuts 
and washers; not as so many greenbacks and gold coins 
lying scattered about. 

It is quite difficult to cultivate the habit of seeing these 
things as money. In fact, it is hard to realize the mean- 
ing of mone\ itself not in the nickels, 


dimes, quarters, dollars, tens and twenties that we come 


when familiar 
in the shop where we have thousands of equivalents in- 
you vour choice between 383 Turkish altilikas, or 663 
Japanese boos, or 373 Siamese bats, or 50,000 Arabian 
gasrangs, or 360,000 floos of Morocco, which would you 
take ? 

Probably vou would choose the flock of floos for the 
same reason that the three-year-old takes two pennies in 
preference to a nickel and a nickel in preference to a 
dime. One is sure of street-car fare as long as he has 
a nickel, but not at all certain of it with the equivalent of 
HO Egyptian foddas in his pocket. Is it any wonder that 
in the shop where we have thousands of equivalents in- 
stead of only a few, the chance of.saving money by con- 
serving materials is not fully realized because their real 
value is often as vague as boos, bats, floos and foddas ? 


BETWEEN THE DEVIL AND THE DEEP SEA 

If a man doesn’t order stock soon enough he experiences 
a delay ; if he orders it too soon he is paving interest on 
idle material; if he doesn’t order enough there is trouble; 
if he orders too much there is expense. He is between 
the devil and the deep sea in these matters most of the 
time. 

No human ingenuity this 
dilemma, and certainly no system can solve the problem. 


They are helpful, 


can completely remove 
Perpetual inventories are all right. 
but they cannot foresee that Jones, Smith and Greene will 
‘ach hand in a smashing big order next week for much 
quicker delivery than Let some efficiency 
expert invent a perpetual inventory and stock system that 


customary. 


has power to predict the future, and his fortune is made. 
I will buy one myself and try it on the stock market. 

One way to reduce this trouble is to reduce the number 
of varieties of things that are used. At first glance this 
looks like the half-inch pill did to the small boy—an 
impossible remedy. But if you will go carefully over your 
shop looking for things that are nearly, but not quite, 
alike, you will be surprised at what you find. 


DEVENTER 


Take gears for example. The average shop in the 
course of its average life collects enough varieties of gear 
patterns to make Brown & Sharpe’s assortment look like 
a mere left-over. I worked in such a shop at one time 
They used a considerable number of cast gears that were 
that is, 
Some of the boys said 


neither diametral nor circular pitch twice in 
succession from the same pattern. 
that you couldn’t even depend upon the number of teeth 
staying the same, but I guess they exaggerated a bit. 
gears so the 
could be identified after they The 


pattern carrier got in a scrap with the foundry boss one 


At any rate, the firm put numbers on the 
were out of the sand. 
time and threw up his job, but before leaving took pains 
to swap a good many of the gear numbers on the patterns. 
Talk The had 
ordered pinion 163 and gear 245 for completing a machine 
which, assembled total of 40 Ib., his 
eyes at the sight of the rolling-mill pinion and planer 
bull-gear sent to fill his order. But trouble 
came with the ones that were nearly alike, where the 


hetween ' ae 


about confusion ! shop foreman who 


weighed a rubbed 


the worst 
difference would correspond to that, say, 
and 45-in. circumferential pitch. When one of the former 
meshed with one of the latter, the vear fitter would indeed 
When a gear 


earn his bread by the sweat of his brow. 


and pinion of gain. pitch were piaced on centers de- 
signed for the ,’s5-in. pitch, they would go together with 
surprising ease, but the noise made by them when running 
resembled a young boiler shop. These 
finally all ironed out and the pattern numbers put back in 
their proper places again, but in the interim several cases 


troubles were 


of nervous prostration were narrowly averted. 


A GRAVEYARD WITH FEW RESURRECTIONS 


The average shop as it grows accumulates many differ 
There is little, if thought of 
standardizing there was the 
would hesitate to sanction any changes on account of the 
So the 


ent stvles and designs. any, 


product parts, and if Boss 
confusion that might arise in filling repair orders. 
shop gets bigger and different designers come and go, 
each taking a whack at increasing the variety according 
Nothing is ever thrown out or dis- 


ideas. 


to his own 
carded. Patterns and tools and junk accumulate until 
the greater part of the plant is a gravevard, boasting at 
infrequent intervals of single resurrections. 

This same shop owner will look complacently upon con 
ditions of this kind, but will get up at sunrise to weed 
his garden, in order that useless plants may not interfere 


with the growth of useful ones. 


MANUFACTURING ON Reparr-SHop LINES 


If you are running a repair shop, one job of a kind at 
a time is all that you can expect, but you plan for this and 
Wher machinery at 
petitive prices and build it on repair-shop lines, one ma- 
chine this week and another next month perhaps—give 
thanks that you haven’t a cost 
how much you are losing! Whe 
kind that is nine-tenths dead, it will be charity (to your- 
If fond recollections of 


charge accordingly. vou sel com 


stem that will tell you 


vou have work of this 


self) to put it out of its misery. 
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bygone days make it too hard for you to do this, give it 
at least a semblance of life in the shep by building enough 
in one lot to last you for the next five years. Either plan 
will save money over present methods and will be a step 
toward standardization. Standardization really means 
the elimination of unnecessary variety. It is a process 
of pruning that is as helpful an effect on most shops as it 
has on most fruit trees. 

I remember when, as a boy, I had my first experience 
with a planing mill. Three blocks before I reached this 
mysterious place, my ears were assailed by a hum that 
sounded like all the bees in the world gathered in political 
convention. As I came near it, this sound became louder 
and more terrifying, intermingled with the shrieks of 
hattle and the groans of the dying. My childish imagina- 
tion pictured the destiny of nations being settled within 
this shack. What a horrible disappointment to peek in 
at the door and see a couple of darkeys shoving pine 
hoards through a harmless looking machine! 

A very near-sighted individual looked out of his window 
as a procession was going past. It comprised a large num- 
ber of similarly clad men, and when the old gentleman 
looked out again half an hour later, he saw, as he thought, 
the same forms and faces. “Henry,” he called, “why are 
those fellers walking round and round our block? Tell 
them to run along and ’tend to their business.” 

Unless you are used to sizing up shop activities, the 
big quantities of similar pieces going through a manu- 
facturing plant will fool you, just as the slow-moving 
similarly clad marchers fooled the near-sighted old gen- 
tleman and the noisy planing mill fooled the little boy. 
You are apt to think that because there isn’t much fuss, 
little is being accomplished. Don’t fool yourself! Watch 
the door of the shipping department and count the boxes! 

Webster, who has a small shop in New Jersey, thought 
that materials were lying about much longer than they 
should, and determined to find out. When inventory time 
came, he marked everything that he could with yellow 
paint. The year following he was surprised to find his 
inventory 80 per cent. yellow, although he had suspected 
that there would be considerable color to it. Ten years 
from now he will still find a yellow streak in it unless the 
paint wears off or he makes up his mind to scrap this 
material. 

When you consign material to the scrap heap it will 
average you a cost of a cent a pound if you run your own 
foundry, or a cent-and-a-half a pound, perhaps, if it goes 
to the junk man. Labor of the class required to wheel 
this material about averages you 174%4c. per hour. Put a 
fifty-pound casting on a truck and have one of these 
cheese consumers trundle it up and down for three hours 
and then figure out where you are at. You will find that 
it would have put you 3\4c. to the good to have shoved 
this casting into your cupola, to say nothing of the wear 
and tear on your truck and the shop floor. 

After the idle stock in the average shop has been moved 
back and forth for a few years, it has accumulated enough 
expense for storage, handling and general nuisance to con- 
vert it into bronze instead of cast iron. Perhaps the 
shop owner is trying to discover the philosopher’s secret 
of transmuting base metal into gold. Let him keep this 
process up long enough and he will get there with this idle 
material, in cost value at least. 

Look for the material deadheads more closely than for 
the human ones, for they are harder to detect. The 
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Leland-Gifford Co., of Worcester, Mass., have detention 
rooms in which they place all material that stands sti] 
more than 24 hours. They segregate it so that it wi! 
not contaminate the morals of the rest of the work i 
process. It’s a mighty good scheme and incidentally helps 
to make their shop an example of neatness. 

Start in on the elimination of dead material, Mr. 
Small-Shop Man, extend your efforts to the elimination 
of unnecessary parts by standardization, and I promis: 
you that your efforts, if faithfully applied, will result in 
a handsome dividend on your total capital valuation. 

= 


oe 


Making a Difficult Die Rapidly 
By F. C. Mason 


This die, while quite common, is not an easy one to 
make in the usual manner. It cuts off, rounds the ends 
and punches the two small holes. Fig. 1 represents thx 
piece to be made and one end of the strip. By this 
method you get perfectly rounded ends with the holes 
accurately centered. 

In Fig. 2 is shown the punch and in Fig. 3 the die, in 
three views. In this method the punch is made first 
Fig. 4 shows the method of making a punch, most of th: 
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FIGS. 1 TO 4. MAKING A DIFFICULT DIE 


work being done on the lathe. First turn up the blank 
as indicated, then finish the shank and lay out the cen- 
ters of the small punches, as shown in A and B. Have 
an adapter for the lathe faceplate to fit the punch shank. 
Locate one center and bore out complete the three sizes, 
as shown. That is, the inside diameter of cut-off punch, 
the hole for the small punch and also the knockout hole 
for the small punch. Reset to the other center, and re- 
peat. Next mill or shape, as shown by the dotted lines 
C. The punch is then practically finished. 

The die is easily made by using two tool-steel pieces 
inserted in a mild-steel die block, as shown in Fig. 3. 
By making the two pieces A exactly the same size, you 
can clamp them both edgewise and almost finish to size 
in the shaper. This type of die is rather difficult to 
make when made in one piece, as is the usual practice. 
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Making the Crank Case for the 


Dayton Motor Cycle 


By Roper 





SYNOPSIS—When machining this part the first 
operation is boring the inside and center hole and 
turning a register. These finished surfaces are 
used for locating the part in the subse que nt opera- 
tions, thus insuring inlerchangeability. Some of 
the jigs are provided with sub-bases and indexing 
pins, so that the part may be swung around to vari- 
The 


fools shown are of modern design and have given 


ous positions for the drilling operations. 


satisfaction both as regards quality and quantity 
of produc tion. 





The Dayton Motor Cycle is manufactured by the 
Davis Sewing Machine Co., Dayton, Ohio. Two sizes 


M AWSON 


bling into the frame. One of the finished machined 
right-hand sides of the crank case is shown in Fig. 2. 

When performing the first machining operation, th 
case is held in the three-jawed chuck, Fig. 3, whic! 


ry 
Ihe 


is attached to a lathe spindle in the usual manner. 
inside of the Case is then bored, the center hole hored 
the flange faced and the reviste irned to the cor 


rect dimensions. The time required ior these operatiol 


18 minutes. 


SECOND BORING OPERATION 
The fixture used for the second operation is shown 
in Figs. 4 and 4-A. The case is placed in a machined 
recess and located by two pins which fit, one in the 
bored center hole and the other in the cored hole which 
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SEATS 


FIG. 5. BORING FOR CYLINDER 
are built, the 8-hp. twin Dayton and the 9-hp. twin De 
Luxe, both being manufactured either single-speed, sin- 
gle-speed electric, two-speed or two-speed electric, the 
Splitdorf system being employed for the lighting and ig- 
nition. 

In Fig. 


motor cycles after being tested and ready for assem- 


1 is shown one of the Dayton 8-hp. twin 


FIG. 6 DRILLING HOLES FOR ANCHOR PLATE 
is off center from the machined hol These details m: 
be seen better by referring to Fig. 4-A. 

The case is then fastened onto the fixture wv th th 
three hook-bolts A. The surfa B is next fac and a 
recess machined to suit the turned register u the can 
gear case. The left-hand part the crank case has th 


inside machined in a similar manner. 














230 AMERICAN 

The two parts of the case are then placed on the fix- 
ture shown in Figs. 5 and 5-A. In this tool the castings 
are located by a center pin that fits into the machined 
The correct location is obtained by a pin 


The 


center hole. 
that fits into the off center hole previously noted. 
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pads. Three clamps, as A, are tightened on the case bh 
means of wing nuts to hold it securely in the jig. Th 
cover B is then dropped down and held by the knurled 
nut C. The hole DP is then drilled and reamed to 7% in. 
and the hole # drilled and reamed %4 in. As will be 























USED IN MILLING PADS 


FIXTURE 


clamp A is tightened down by means of the nut shown, to 
hold the parts securely. The seat for the cylinder is 
then bored to the correct diameter and the outside sur- 
face faced. The clamp is next released and the casting 
moved around on the fixture to the second location, ob- 
tained by another dowel pin, the clamp again tightened 
The details of 

knurled-head 


and the machining operations repeated. 
these locating pins and the adjustable 
screws, which are tightened against the under side of 
the case to support it, may be observed better in Fig. 
5-A, 

The next operation is drilling the holes to suit the 


anchor plate. For this the jig shown in Figs. 6 and 





FIG. 8. MILLING THE MAGNETO PAD 
observed, slip bushings are provided with the jig to guid 
the tools so that the holes are machined correctly. 

The fixture employed when machining the pads used 
to attach the power unit to the frame is shown in Figs. 
7 and 7-A. The casting is placed on a machined reg- 
ister that fits into the inside and is located by 114- 
and %-in. pins that fit into holes machined in a pre- 
vious operation. 

Three clamps, as at A, are tightened onto the casting 
by the wing nuts, as shown, thus holding the part se- 
curely in position. The fixture is located by tongues 
held to the machine table with bolts in the usual 
The pads B, one on each side of the case, are 


and 
Inanner,. 
























FIG. 9. DRILL JIG FOR VALVE HOLES 





6-A is used. The casting is placed on a machined reg- 
ister that fits into the inside and on a pin that fits the 


bored center hole. 
The correct location is obtained by two adjustable set- 
screws that come against the sides of one of the frame 




















FIG. 10. DRILLING HOLES IN MAGNETO PAD 








then milled with a 114-in. end mill operating at 150 
r.p.m. at a feed of 0.011 in. per revolution. 

The fixture used when milling the magneto pad is 
The casting is again placed 


The 


shown in Figs. 8 and 8-A. 
on a machined register and located by two pins A. 
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DETAILS OF JIGS AND FIXTURES USED iN MAKING CRANK CASES 
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three clamps B are tightened on the casting by means 
of the wing nuts shown. A knurled screw, which may 
Fig. 8-A, is tightened against the casting 
to resist the machining stresses. The fixture is located 
by tongues and held to the machine table in the usual 
The magneto pad C is then milled with a 31%4- 


he seen in 


manner. 
in. inserted-tooth cutter operating at 90 r.p.m. with a 
feed of 0.02 in. per revolution. 

In drilling the exhaust valve-tappet guide holes and 
in Figs. 


eccentric valve-lifter stem hole, the jig shown 
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Seven 14-in., six No. 25, and three 14-in. holes are thi 
drilled. The six No. 28 are afterward tappe: 
with No. 10, 24 threads. 


holes 


DrILLING THE CyLINDER Stup HoLes 


When drilling the cylinder stud holes the jig show: 
in Figs. 12 and 12-A is The bar A is place: 
through the jig and both parts of the case. 
B is dropped down and fastened with the knurled-heade: 
nut C. The plug D is afterward placed through th 


used. 


The cover 























BOLT HOLES 


FIG. 11. DRILL JIG FOR 


9 and 9-A is used, The casting is placed on a machine. 
register and located by pins at A and B. An 
washer is slipped over a turned shoulder of the latter 
pin and the nut shown tightened, thus holding the part 
A hole is then drilled at C to suit a 34 in.-24 
thread. The sub-base of the jig is then slid around and 
a hole to suit a 5g in.-18 thread drilled at D. 

The sub-base is then slid around and a similar hole 
drilled at #. The positions for the sub-base are ob- 
tained by an index pin that fits into holes in the base 
the Slip 
bushings are provided with the jig, 


open 


securely, 


and sub-base, placed in correct positions. 
of the correct size 
to guide the two sizes of drills used. The same tool 
is also used as a fixture for holding the part when mill- 
For this operation a 114-in. end 


120 with a feed of 


ing the surfaces F, 
mill is used, operating at 
0.010 in. per revolution. 


r.p.m. 


Dritting Hoes In Magneto Pap 

The jig used in drilling the holes in the magneto pad 
is shown in Figs. 10 and 10-A. The casting is located 
in a manner similar to that previously described, by 
means of a machined register and two pins. The open 
washer is then placed on the lower pin and the nut A 
tightened to hold the casting securely in the jig. Three 
‘g-in. holes are then machined in the magneto pad B, 
the drill being guided through the bushings shown. 

In drilling the bolt holes in the case the jig shown 
in Figs. 11 and 11-A is used. For this operation the 
two parts of the case are placed together, being located 
by adjustable screws so that the contours of the two 
parts coincide. The covers A and B are then dropped 
down and fastened with the three thumb-screws shown. 
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FIG. 12. DRILLING THE CYLINDER STUD HOLES of 
. : of 
cover and into the bored hole of the case, thus locating 
4 a “ie ° ‘ re 
it correctly. Four ;';-in. holes are then drilled in the 
- . a We 
casting. The plug D is next removed, and after the , 
indexing pin EF has been withdrawn, the casting is slid “ed 
’ . oT orm. ° ° ) 
around on the bar A to its other position. This is de e 
. . . . . , OO 
termined by another hole, into which the indexing pin £ 

: . si) 
IS placed. a 

The plug D is then placed in position and the ma 
a ’ s 7 . oO 
chining operation repeated. The holes are afterward | 
tapped with 3-16 threads to suit the studs to hold in 
the cylinders in position. Ra 
; Li 
ask 

Piston-Ring Allowances e 
am 
The making of automobile piston rings is more of a job mil 


than at first appears, if we pay the proper attention to uh 


the work they are to do. The allowance for expansion spo 
depends on the heat of the cylinder and piston, this in hua 
turn being somewhat dependent on the amount of metal dat 
in the piston itself. The practice of one piston-ring helt 


maker who makes individual cast rings, may serve as a | 


cuide to other sizes. For a 3%4-in. size the ring is cast inf 
| in. outside diameter, rough ground and cut at 45 deg., is te 


so as to close to the size required for grinding to 3%4 in. 
This clearance is 0.009 in. for the 





less the clearance. 
upper ring, 0.007 in. for the second ring and 0.003 in. 
The piston is also ground in about this 






pres 






for the lower. 
proportion, and the grooves are turned with smooth sides. 
This is a point which seems to be overlooked by some 


S\ st 





beet 






evel 





automobile-motor builders, the grooves being left some- 
what rough. The high spots wear down and leave the ring 
loose in the groove and allows “ring slap” in the cylinder. 
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Twelve Years’ Use of an Intershop 
Letter System 


By L. 





SYNOPSIS- A Hild thod of ( ure ulating information 
between the several shops and offices of a machine- 
building firm that has stood the test of 12 years’ 
use deserves more than passing consideration. On 
Mar. 2, 1903, James M. Dodge suggested a form 
uo} intershop and offic é records for the Link-Belt 
The first letter of the series was 
The 


Engineering Co. 
written on the following day, Mar. 3, 19083. 


system has been in use ever since. 





The English language is filled with maxims that sum 
up in a few words the accumulated experiences of our 
forefathers. 
our common speech and appear as the most familiar of 


These are repeated over and over again in 


quotations in our newspapers, books and letters. They 
are accepted by all of us as truths. 
Several of these come from the thought that a man 


must know before he can do. “Knowledge is power” and 
“Look before you leap” are two that are used by everyone ; 
and the other side of this thought comes out in the 
common apologies, “Why didn’t you tell me” and “1 
didn’t know.” 

To fill this need for knowledge is one of the duties 
f whoever ties together the mutual interests of a number 


of shop departments or of a number of plants and offices 
belonging to the same business organization. To use a 
word of the present day, this sending out of information 
is a duty of the codrdinator.” Coérdinating is nothing 
but tving together the work of several to a common end. 
Sometimes all that is necessary is to supply information 
so that one person can help another. This was the idea 
in the mind of the darkey when he endeavored to explain 
to his friend the meaning of the word “coédrdination.” 
Sambo and Rastus are pictured sitting on a log in the 
and near them is Rastus’ yellow dog. 


warm sunshine, 


Rastus has somewhere heard the word “codrdination” and 
asks what it means. Sambo explains: 

“Sho’ now, Rastus, Ah kin ’splain whut ‘co’rdinashun’ 
am. Sposin’ dat good-fer-nuthin valler dawg er yose 
but sposin® he chanct ter cotch 
An’ 


sit- 


min’, Ah only sez sposin’ 

uh rabbit mos’ outer sight “hind dat ar stone fence. 

sposin’ yuall wuz sawin’ wood an’ don’t sense th’ 

An’ jus’ den Ah hollers fer yuall to go holp 
Den Ah would be a ‘co’rdinater’ an’ yuall’s 

helup would be ‘co’rdinashun.’ ” 

The way in which one machine-building firm supplied 


huashun. 
dat dawg. 


information and helped to codrdinate its plants and offices 
is told of in the following paragraphs. 

THE 

A little more than 12 vears ago James M. Dodge, then 

started a 


LINK-BeLt INTERSHOP LETTERS 


president of the Link-Belt Engineering Co., 
system of intershop and interoffice letters that has since 
been in successful use. The idea behind it was to keep 
everyone in close touch with the progress of the business, 
to develop unity in the organization, to supply needed 
information, and finally to aid in coérdinating the efforts 


of all. 


The way in which it was done was very simple; 


P. ALFORD 


this is probably one reason for its continuance and success 
On Mar. 2, 1903, Mr. Dodge wrote the 
outlined the plan. full below : 


Savannah, Ga., Mar 
letter be 


first letter, which 
It is quoted in 


1903 


It is our desire that on every Tuesday a writte: 


from this company and sent to New York, Pittsburgh and 
Savannah offices, and one copy to Mr. Peck, in Chicago 

It will be the duty of Mr. Tarrant, on Mar. 3 to write 
such a letter; on Mar. 10 Mr. Haines; on Mar 17 Mr Lauer 
on Mar. 24, Mr. Butler, and so on in regular rotation 

The plan suggested is, for instances, that Mr Tarrant, 
starting as No. 1, take his notebook and go to the officers 
of the company and heads of departments, and tell each that 


he is writing the circular letter and ask for a contribution 
This he will get, and then write the letter, without giving 
the names of each one that has dictated to him, unless it is 
obviously desirable in special cases In event of duplicate 
information being received, he is not to say anything about 
it to the person dictating, but to use his own idgment in 


the information, putting the different 


headings 


formulating possibly 


items under The object is to give current informa 


tion to the different offices, and they, in turn, will be expected 
to send similar letters to the home office This we conside: 
will be desirable for the company and will give an excellent 
opportunity for each of the stenographers to show this 
individual skill, ability and good judgment in gathering, 
formulating and transmitting this class of information It 
is desirable, as far as possible, for the party approached by 
the stenographer, in writing this bulletin, to give his portion 
of the dictation with as little delay as possible This will 
facilitate the work greatly and make it more successful 
I. M. b 

Gentlemen The foregoing is self-explanatory Please act 

in accordance with it Very truly yours, 
THE LINK-BELT ENGINEERING CO.,, 


J M Dodge, President 


The following day the first general letter was written 


[t took up a number of items, beginning with estimate 


commented on orders received by the firm 


discussed general 


and contracts: 


mechanical matters: commented on the 


silent chain, telling of orders and pointing out some 


recent troubles and their remedies: and closed with a state- 


ment of what was being done to improve the cost-keeping 


system at the Nicetown plant. Thus the entire scope 
of the business was covered, including orders, sales, engi- 
neering matters and shop improvements. The frank 
spirit of the letters is shown bv the comments in regard 
to failures, and the broad business policy by the incident 


11 1 


where a chain drive was tried unsuccessfu the mone, 
refunded and the user advised to re-adopt pulleys and 
belt. 


greater part of this first letter, 


a leather 
The 


1903, is quoted below: 


written in March, 


Nicetown, Philads Iphia 


March 1903 
Gentlemen: 

March witnesses the opening of a branch office in Savar 
nah, under the charge of Mr. Wayne Cunningham, who ha 
been connected with the company during the last four years 
at first in the drafting room, then in supervising erection of 


chinery, and finally in the Contract Department He will 
' 


cover the Carolinas, Georgia and Florida 


AND CONTRACTS 
February 
is safe to 


orders 


ESTIMATES 


The demand for estimates during was unusually 


This is i 
will secure at 


heavy very good indicatio is it issume 


that we least our usu percentage of 


ORDERS 


the number f orders 


about 10 per 


There is a continued increase n 


During January we entered cent. more orders 


February, the number of 


the 


than in any previous month In 


orders entered exceeded any previous month, with excep 
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tion of two months, and was 40 per cent. larger than any 
other February, and practically 50 per cent. larger than last 
February. On the whole, the average size of the orders has 
been very good. 

The increasing volume of business does not seem to come 
from any one direction, nor to be produced by temporary 
causes, and must be attributed to natural growth. Notable 
orders we have had include 22- and 25-ft. fish elevators, to 
Baltimore; 350-ft. swinging conveyor, D. & H. Co., Scranton; 
several 300-ft. Link-Belt conveyors for D. & H. Co.; and two 
continuous-bucket elevators for export via Baltimore. Several 
large chain and wheel orders have been received from various 
cement companies—one order in particular had about 65 
wheels, mostly split, and about 1000 ft. of chain We have 
also been receiving fair orders from Chas. M Whitlock, 
Wilmington, N. C., one of which called for 50 sprocket wheels 


and considerable chain. 


GENERAL MECHANICAL MATTERS 

We propose to make a series of standard rope-sheave 
patterns, and hope before long to make such castings here, 
instead of buying them from the Link-Belt Machinery Co. 

We recently installed at Snellenberg’s store, this city, a 
lowering machine for wrapped packages, so arranged that 
the descending trays opened the doors of chutes at the various 
floors and received the packages previously placed in the 
chutes The scheme worked as well as could be expected 
with such mechanism, but it is not likely that other machines 
of this type will be built, as the difficulties of keeping the 
mechanism in order ai too great 

We have recently completed standard designs of elevator 
casings and shall be ready to submit prints within two weeks 

We are estimating on an elevator 160 ft. high, for the 
Edison station of this city, that will handle 50 tons of coal 
per hour and employ two strands of heavy steel links, 18 in. 
pitch, carrying iron-bottomed buckets at every other pitch. 
The discharge at the head is over pair of wheels fitted 
with vanes. The arrangement is similar to that shown in our 
catalog, on page 111. 

In a new ashes station for the Long Island R.R., we pro- 
pose making the buckets 30 in. wide, not for the sake of 
increased capacity, but to kcep the chains further away from 
the leading chutes. This will cost something, but we expect 
longer life in the chain joints. 

In a power house in this city, we recently installed a 
V-bucket elevator, in which a portion of the lower run passed 
through a small tunnel under a coal-storage room. The 


design was based on the architect’s specifications. The 
material handled was pea coal, and the gates have given 
trouble from the start. They were ordinary sliding gates, 


and when set to feed the proper amount of buckwheat to the 
conveyor, they would often become choked by masses of frozen 
coal The firemen would open another gate without clearing 
out the one which was choked, and when in course of time 
the frozen coal was thawed out, the conveyor received the 
discharge from two gates, or perhaps three. Consequently, it 
was overloaded, and three breakdowns resulted. We are 
now making some slight improvements in the gates, but 
the design of the conveyor is not good and should not be 
used where it is possible to employ something else. 

The drawing room at present is much crowded with work, 
especially on estimates Eight months ago we had two men, 
or perhaps three, steadily engaged on estimate work, but 
now there are five men so employed. 


THE SILENT CHAIN 

The business in the Silent Chain Department continues 
very good and, what is still more gratifying, all the drives 
are good for more than they are designed to accomplish. 

We have under consideration seven drives for the Bureau 
of Printing, at Washington; four drives for the Norfolk Navy 
Yard, and one or two at Washington Navy. 

These Government drives are particularly gratifying, inas- 
much as the Government has not been a very liberal purchaser; 
they have, in fact, preferred to experiment first, and their 
experiments have doubtless resulted satisfactorily, as they 
are marking their specifications, “Chain and gears to be 
furnished by the Link-Belt Engineering Co., at Nicetown.” 

We are now designing cutters for 1%-in. pitch chains, 
Chicago, having practically contracted to furnish this size. 
We will also start our experiments in the near future, with 

view to determining several obscure points regarding 
throwing off of oil, character of lubricant and life of chain, ete 


IMPROVEMENT IN SYSTEM OF COST KEEPING 


We re bringing our piece-work costs up to date, by 
abulating the data upon cards. The system, in its present 
stage of development, embraces all piece-work in wrought 
iron products, which equals about 70 per cent. of the labor 
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of that department, and will be extended to cover all branch: 
and to include all machine operations. 

The way we propose to fix rates of cost of this wo) 
hereafter, is by first ascertaining the weight of the piec 
and then, from past experience, as far as possible, to classit 
the work by a pound price. If we have a pound price and the 
weight of the article, we have a very fair approximate rat 
for the work, and that approximate rate is further divide 
up into cost of the various operations in detail. For examplk 
laying out and fitting up would be one operation, the cost o:! 
which would be shown; punching would be another, and 
riveting, another, and the riveting may be either hand o 
machine and is divided into the two rates. The sum of a! 
these rates is, of course, equivalent to the approximat: 
pound rate for the whole. 

After the work is done, all data relative to that work an: 
the rate are tabulated on the card, together, if possibl 
with a sketch; with figures covering sizes, angles, shapes ani 
rage of steel that entered into the construction of the wor! 
and with a brief description of the general constructio: 
This information is then held as a guide for future rates, 
and it also acts as an exponent of the ability of any on: 
particular workman, because the workman’s name is also 
recorded upon the card. 

In the case of forgings, the data are recorded as abov: 
but in every case a sketch with all dimensions is placed or 
the card. The cards are indexed according to the component, 
and then cross-indexed to order and drawing numbers. 

Very truly yours, 
THE LINK-BELT ENGINEERING CO 


TWELVE YEARS OF USE 


Letters of this general kind have been written week! 
for 12 years. As I write this article, | have before m: 
the letter which was sent out on Mar. 25, 1915. It opens 
with some comments on a carrier put into service in 1901. 
This had been superseded, though not removed, by «a 
carrier made by a different firm, and on occasion if th 
new carrier stopped the old one was still ready for service. 
in spite of age. ‘Then follow three or four pages devoted 
to coke screens and summarizing the experiences of several! 
plants. A number of helpful suggestions on design 
brought out by experience in service are introduced. Then 
is given a report on the breakdown of an apron conveyol 
in a Pennsylvania mine, including the instructions given 
by the outside man who made the inspection and cor- 
rected the trouble. 

In enumerating the advantage that the company has 
received through the interchange of such letters, a minor 
though by no means unimportant one is the accumulation 
of current facts in diary form easily indexed and referred 
to. These have been especially valuable at the present 
time in bringing to the surface information in regard to 
the history of the installation of high-speed steel and the 
Taylor system of scientific management in the Link-Belt 
works. 


Sk 


The Percentage of All-Steel Passenger Cars built during 
the past six years has increased from 26 to 74.6, while 
the percentage of steel underframe cars built has changed 
from 14.8 to 20.9. The older wooden cars are being retired 
steadily, so that the percentage of steel and steel underframe 
cars will increase rapidly within the next few years. Wooden 
cars to the number of 1048 were retired during the calendar 
year 1914. It is estimated that to replace the present wooden 
cars will cost approximately $560,000,000. Legislation to re- 
quire railroads to build nothing but steel or steel underframe 
cars and to retire the wooden cars within a given period has 
been advocated for several years, but Congress has neve: 
taken any definite action. It is pointed out by “Railway 
Age Gazette” that there would now appear to be no need for 
such action, as the roads have practically discontinued the 
building of wooden passenger-train cars, and such cars as are 
now in service will be retired as they become worn out or 
obsolete. At the rate at which the change is now going on, 
the larger proportion of the roads will have all the steel cars 
needed in high-speed and heavy traffic within a comparatively 
short time; in fact, many of them are now in this condition 
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Shrapnel Forging in the Ehrhard 
Gun Works 


By J. 





SYNOPSIS 


ing German munition-producing methods. 


ids writlen regard 


This 


article contains a description of the process used 


Very lillie veen 


in forging shrapne l shells at the Phe inische Me tall- 
waren- und Mase h ine i fabrik, of Diisse dorf-Rhe li- 


land, Germany. Square stock is used in round dies 





lo save power rai / fo f¢ nothe 7] Lhe ile of the lool OR 
} 1 lf . , 
In making a shirapnel lor¢ging a square plece ol steel 1s 


fitting the circular form of the 


The advantages of using square stock are that it will 


sed, the corners loosel\ 
ie, 
enter itself and the metal will more readily spread out 
when the punch enters, thereby saving power and also 
engthening the life of punch and die. It is claimed that 
round 


make so strong a forging as when 


stock is used, but the fact that 


onsidered one of t! 


7 Nabe 
m\ ( 


this does not 
the Ehrhard product is 
lest should 


show that square stor K 
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Fig. 4 Fi 
FIGS. 1 TO 4 TOOLS USED IN FORGING THE GERMAN 


SHRAPNEL SHELL 


auswers the purpose when the right kind of material is 


used. 
threaded one 
The other 


left unfinished 


The punch used is shown in Fig. 1, on 
end and tapered to fit th 

end is turned to size and the center part 
and longer than 

stock when the end of punch gets worn. 
used is a piece of about 3°4-in. round bar steel, 20 in. 
long, cut off hot to length: not as difficult to machine as 
The chips all break 


hvdraulie press, 
is 
order to have 


The material 


necessarv when new, in 


high-earbon tool steel, but harder. 
off short, are glassy looking, with small shiny spots in 
them, and of course yellow or blue. The high speed steel 


SMI 


used al 


ail 


hardened, 


RovuGHine Toot Usep } 


ihe roughing tool, its shape 


from 114x%y-in. or Text y-in, st 


olf on the cutting side at an an 


Ing a 


about 5 deg. with plenty of to 


used for mild steel. Such tool 


hours without regrinding, whi 


way In five minutes with tl 


i? os 


this plant is all of their own make forged 


wide cutting surface.  (¢ 


to shape 


RNING SHELLS 


OR Ty 


show! made 


Is 


Fig. 2 
nt sidewavs and cut 


OcK te 


») 


gie of 20 deg., thereby giv 
earance is held down to 
p clearance like a side to 


» 23 
Ss can be used three or tout 


© Cal 


on steel would pive 


ame duty. 


Before the punches are used their ends are put in a 
blacksmith fire for annealing, it being found that the, 
will not strip as readily as when the were hardened and 
used as they were after turning About 400 shells ean 
be drawn before the punches need redressing. This is 
done by cutting off at A, Fig. 1, and turning off part 
of C in order to eet the right working | neth. The dis 
tance from the punch to the die is changed to suit th: 

neth of punch. 

The die is of the shape shown in Fig. 3, round stock 
!ored out and turned to size. The hydraulic presses ar 
of the vertical type for the first and horizontal for th 
second operation, the forging being finished in two oper 
itions. The pressure used is about 100 atmospheres, o1 
1470 |b. to the square inch, for the 3-in. shell. 

DescrRIpTION OF First ForGING OPERATION 

The press being set up, the square stock Is heated to a 
white heat and, after brushing off is placed in the die 
The power is then applied and the punch descends to 


ith, the materia 
Bet 
open on one side, is swung int 


The height of the strippe 


the 


req ured de} 
alter filling the die hole. 
ing. 
act before the shell is out of 
of press allowing for this. 
press, another grasps the she 
off the punch. 


> 
»t 


Ay ] 
nha 


rore the second draw ne tl 


out whether wall 


, 
ne pubbeh 


| creeping up ont 


ore withdrawal a stripper, 


| 
» DIMmCe 


and strips the forg 


‘ris such that it does not 
? ? 

the working length 
man operates the 


with a tongs as it drops 


ie forged shell is measured 


thickness is the same all 


around, <A caliper, shown in Fig. 4, used. Two leg 
long el ougn to go to the bottom of the shell are screwed 
together. A fat piece of graduated sheet steel is riveted 
on the end of one of the lees, the other being pointed like 
the hand of a clock. Any difference from standard in the 
wall thickness of the drawn shell readily shown by the 
position of the hand. The finishing punch is similar in 

e to the one used for the first operation, but with 

Iterations in size and length. 
DrawIne THE Forced SHELL TO Siz! 

After hea ‘again to a white heat the forging is put 
on the punch and drawn through a chilled cast-ir ring 
rough-ground to size. This operation is done on a hori 
zontal press. The first drawin; reduces the forging at 
the closed end: this is done so the shell will start 
better through the cast-iron ring. The worn-out rings 
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are reground and used for larger sizes or for making seam- 
less tubing, one of the other products of this plant. 

Annealing the forging makes it ready for machining. 
This is done mostly on lathes. The material for the shells 
is very tough and hard. Hydrogen, acetylene or ammonia 
tanks made of the same material with a wall thickness 
of about ;; in. withstand a pressure of 6000 to 7000 Ib. 
per sq.in. before they burst, although not heat-treated 
before testing. 


29° 


Method of Making DoorKnobs 
By J. Binauam* 


In Fig. 1 is shown what I consider a very economical 
combination die for such work as making sheet-metal 
doorknobs. This is what is known as a regular combina- 
tion die and is made as follows: The base A is of cast 
iron and forms the center of the drawing die B. Above 
is the knockout pad C; this does not have to conform 
to the shape of the shell, for the drawing alone insures 
the metal being sormed around the cast-iron center B. 
The draw-ring D is forced up by heavy rubbers which act 
on the four pins /. The cutting edge /’ is inserted in the 
lower cast-iron die holder and held hy screws. The punch 















Blan 4 33 P 
Metal 0.036" Brass 
£/6.2 








COMBINATION DIE FOR DOORKNOBS 


(# is made of one piece of tool steel properly hardened 
and ground, as shown. 

After it leaves the combination die, the shel! is trimmed 
on the outer edge to the height indicated in Fig. 2. It 
is then placed in the lower die, Fig. 5, but before putting 
the shell in place, the brass center piece of the knob H is 
ut in the die. The punch then descends and forms the 
hell around the curved shape, forcing the metal, or shell, 
into the groove in the brass center //. On the return stroke 
of the press'the knockout pin J lifts the combined shell 
and center out of the die, completing the operation, as 
shown in Fig, 4: 


*General manager, the Toledo Electro Plating & Stamping 
Co 
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In the closing die, the punch J is made of one piece 
of steel and fits the combination die K, so that when 
this punch comes in contact with the bottom of the shell, 
it will not distort it in any way during the rest of th 
operation. The die A is made of tool steel worked out 
to the shape of the cast-brass center //, and also the shay 
of the ball, or knob. 


%, 


A Small Keyway Press 
The press shown was made to “broach,” or punch out, 
the keyways in the hubs of small brass ratchet-wheels 
like the one shown at A. These ratchet-wheels are used 

















A SMALL KEYWAY PRESS 


on the feeding mechanism of the Stenotype, a machine 
for writing shorthand, made by the Stenotype Co. 

The ratchet-wheel in which the keyway is to be punched 
is placed, as shown at B, in a recess turned in the center- 
ing block C. When in position, the forked clamp D is 
pushed forward and locked down on the work by means 
of the thumb-nut #. After the keyway is finished, the 
loosening of the thumb-nut allows the spring F to 
withdraw the clamp so that the ratchet-wheel is easily 
removed by. pressing down on the knockout lever G. The 
keyway punch // is carried in the “ram” J, into which 
it-is locked by means of screw J. This punch has a lip 
on it opposite the cutter, so as to lead into the hole ahead 
of ‘the cut and™prevent the tendency to spring over as 
the cut starts. 

The ram is guided’ by two upright posts and when the 
hand-lever Kis not-in use, it is kept in its uppermost 
position by the springs'Z and M. A hardened plate 
is: set-into the top-ef the ram for the roller O to ride on 
as the lever is pressed downward. The ends of the pin 
used for ‘the rotler spindle extend into the blocks P and 
FR on either side. This prevents either the ram or the 


lever from going too high. 


pe 


in 
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Comparative Test of Air Tools 








By Dan 

SY NOPSIS—From extensive experience in the 
testing of various types of pneumatic tools, thé 
data labulated in this arly le. cove ring the aur con- 
sumption, led to a more dependable basis on which 

to determine how much work could he pe rformed 
with a given air consumplion, The results showed 

a remarkable uniformity of work on the part of the 
workmen and led to a determination o} what is 
deemed to be the best main pressures, 

I had an experience a few years since, in passing on 


the relative merits of different makes of air tools, which 
luay prove of interest to the readers of the American 


Machinist. In 1909, at the time when an attempt wa 








. 


RESERVOIR TANKS 


‘IG. 1. DIAGRAM OF OUTFIT FOR TESTING AIR TOOLS 


made under the Secretary of the Navy Newbury to reor 
ganize the industrial management of the navy yards, I 
was put in charge of what was variously known as the 
estimating division and the “down-and-out” club—a fea- 
ture of the reorganization which has made itself suffi- 
ciently useful to have lasted through the administrations 
subsequent to the Newbury regime. In this position I 
had many rather unusual experiences. 

A certain air-tool manufacturer who had improv 
his product wished to get some of his tools into use in 


the navy yards, and had accordingly received permission 
from the department to have some placed in one vard on 
Our newly formed department being a catch all, 
me to determine whether the new tools 
The tools were 


trial. 
it devolved on 
could hold their own with those in use. 
sent to the yard and orders given for the men using them 
to report as to their performance. The reports were rather 
unfavorable, but as I had been struck with the mechanical 
perfection and theoretical advantages of the model, I 
investigated a little further. 

One report, for instance, stated that the tools were too 
heavy. I immediately called’ all the tools in took 
accurate scale weights of each one and of the other makes 
The advantage 


and 


of tools having the same bore and stroke. 
was in favor of the new tools: so this report had to be dis- 


carded. 


PATCH 


Then a report came in that the valves froze on the 
job. I investigated and found that the tool in question 
was a long distance from the accumulator, there was 1m 
reheater, and the temperature was very low during a cold 


November. 


in this article but which 


snap in 1 then stumbled on something which 
has no place led me to believe that 


I must in some way know at first nd the relative worth 


of the old and hew tools ly hore | could make a just re 
port. 
[ arranged accordingly for the followine described 
tests and carried them out as best ! uld with the outfit 
fal — - — + — - . 
& 7] “= 
= oe - 
F 7 —_* - 
a © - a — 
v | om! ent lot KO) 
¢ 5 — —<) ee es . 
a wh _—— a rr a ow n 
u 4 ——— —aee am — 
< » Ta eg 
4 oe w DIS! 
q 
& ol 
We 
2 = ee 
60 70 80 30 100 
PRESSURE AT AIR MANIFOLD, POUNDS 
FIG CURVES OF COMPARATIVE HORSEPOWER PER 
OUNCE OF METAL REMOVED BY AIR TOOLS 
[ could pick up. I wanted to know these two things about 
the tools: How much air did each consume, and how 
much work could each do with a given consumption. | 


started my test by having a chipper chip the edge of a 


mild-steel plate, recording the time taken for each cut 
and the weight of the chip removed, 
TABLE 1 RECORDS OF AIR-CONSUMPTION TESTS ON AIL 
POOLS 
Air 
Pr re CuFt 
Dats Pr, l A I l per Mi 
12 LOS ) “7 ~in. piston valve Mt 
12 0 oO d SZ rin. piston Vaive ih 
12 0 oO 75 82.5 ~in. piston valy $1 
12 0 75 oo 67.5 S-in. piston valve 2s 
12- 1-10 v1 76 83.5 >in. disk valve a 
12- 1-10 7 ol 68.5 i lisk valve 24 
12-15-1f 10] SO 03.5 u iston valve is 
lZ- 1-l1f ow 75 82.5 3-1 ) ilve i] 
12 0 75 6O 67.5 = ! val 25 
l lt sé i2 79.5 i piston valve 24 
. 10 104 RO 06.5 i lve v 
| 10 90 75 82.5 3-1 lish aly 10 
] ! 5 70 77.5 in. di il 2 
l 75 oO 67.5 in. dish aly 2 
( 102 87 94.5 i lisk valv ld 
0 00 75 82.5 in. disk valy ld 
1 1 S7 72 79.5 disk val ld 21 
12- 1-10 75 60 67.5 disk val ld 26 
9 10 Qo & gv 2 piston ‘4 
2- 1-10 91 76 83.5 2 pistor -S 
15-10 5 70 77.5 2.) piston () 
2- 1-10 75 60 67.5 2 pist | 21 
15-10 99 S1 91.5 2-1 dish + 
12- 1-10 91 76 83.5 2 dis} ; 
12-15-10 x5 70 77.5 9.in. di 2% 
12- 1-10 75 9 7.5 2-1 isk 24 
12-15-10 10 AS 95.5 1}-in. disk l 17 
12- 1-10 02 77 4.5 17 lish ; 
12-15-10 7 71 7s | d 1 on 
12- 1-10 ol Os 5 ! dish ld 4 
I had not gone far when T discovered that I might 
have quite wide variations 1 the air-main pressure al 
realized that I must have some way of regulating the pre 
sure during the test, and also that I must reduce all test 
to a common basis for comparison by the use of curves 


I turned. therefore, to rating m\ tools for air consump 
tests unt | | could find 


tion, postponing my performa 
sure during the workin: 


some means of controlling the pl 


of the tools. I found in the plant cylindrical 


SOT lat 4 = 
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of the second 5-in. tool on Dee. 1, Table 1. The pres 


tanks which had been used for holding oxygen for oxyacet- 
The time was 25 sec. for an aver 


yle ne welding, but had been abandoned when a test of the sure drop was 15 Ib. 


oxygen-generating plant showed that it was cheaper and — age of two runs, therefore, 15 « °° = 36 cu.ft. per min 
better to buy oxygen commercially. 
ans . : 5— —__—_—_— 7 50 . 5— —+ 1 790 
These tanks I coupled up in series and mh / ie ae | 
4 s -f 
connected them to the air main in the w 4 3 ie, © ce | 4—~40 i | Pa — 40 
. 9 > | } } as } uw | | | 4 , 
ship-fitters’’ shop; the pressure gage Z3,—}—;—+4- oe 30 o 3 EG. lrpnsecdet Os —}30 + 
; : - og eC. lee ) ? Pe eg OO = 
was arranzed to give the pressure 1 « Lee 5 - “ih r OU | - 
‘ : . i eS — 20 6 oe ae ;— 20 = 
the tanks; a shut-off valve was fitted on O 4 a <2) & 2 Ui ae omen 2 
. . " n x ais ud 
the inlet side, and a plug cock on the : i mars eee — 0 a Sas ee ea | -—> | | 10 4 
tool side. The hose was short enough res L — a u fi —_ _— I _| 5) 
wr = 60 70 80 90 100 = = 60 7 390 , 100 > 
to be neglected in the calculations, ~ NEW PISTON-VALVE TYPE 2 = u NEW PISTON-VALVE TYPE 3 e 
. <= a 
which were to be only comparative, hot 25 50% “6 ; aN 5p 
" r A WwW S) u 
absolute. w / a = | rf | |A ge 
24 gi. _ 400 S&S 4-— = tS 440 . 
ray ‘ rr u by 
[Cue Arr-ConsumpTion TESTS re) ee : ° 2. * <4 iy 
mn 1) V 3, - a. a 30 = 3— tr tee tt 2130 § 
Che procedure Was as follows: \\ Lal +s 2 + a ot : ~ oe er Wi 
{ & —— i ? 4 
the plug cock closed and stop valve <2 My o. st l | 120 | 
in, the tan! ld be filled to the 6 —-—4+y% 5S yt ¢ +19 3 
open, 1¢ ank woul Liles oO it a j= SS — Oc 2 ) = SS Ee 10 3 
main pressure. The stop valve was then ; | gmae 
closed and the dial wat hed for a mo- - 60 10 ‘ OL WJ 100 + . 60 70 0 90, 100 
= NEW DISK-VALV TYPt ud 2 NEW DISK-VALVE TYPE 3 
> ve) ‘ rea ac as acre 2 uJ _ 
ment to see that there was no leakage. = 5 sae. ' 50° THE TWO HIGH-RATE CUTS AT 60-LB. AND 
The plug cock was next opened and the « Pa 2 70-LB.WERE MADE JUST BEFORE QUITTING 
dial observed to see if there Was anv o 4 ~ 403 AND WITH EXTRA PUSH PUT ON TOOL 
. ’ nm. t = Pi a } 
great leakage of the hose or tool. Che > f ae we, 
& ' : o3 ae se 2 30 
signal was then given and the chip ” ee sal o . © = INCHES PER MINUTE 
ping started, being stopped when the re : ” ¢ + = OUNCES a 
< x = CUFT ” ” 


} 
| 
| 
| 


pressure had dropped one atiosphere, 


my 


he time was taken with a stop watch, 


= lots . f 60 70 80 90 
‘ Oo ese (i e DIC el : " 
and from these data, the cubie feet o ean ant 2 
"04 ‘ . 2 e » Yor , ran wre q 2 - , 
free air consumed per minute wa FIG. 3. PERFORMANCE CURVES FOR AIR TOOLS 
; = mn , 
arrived at as follows: The two tanks 
happened, by a mere coincidence, to have a capacity of Another example of a similar nature was, the 
14.76 cu.ft., so that a one-pound drop in pressure was same tool from 75 lb. to 60 Ib. took an average of 
equivalent to one cubic foot of free air. Take the record 32 sec. and 15 XK /,.+- = 28 cu.ft. per min. 
TABLE 2. RECORD OF PERFORMANCE TESTS ON AIR TOOLS 
Thickness Weight Length Weight 
: Pr ur _ and Length of Chip, Time, per Min., per Min., 
Date Tool Pounds Material Inches Ounces Minutes Inches Ounces Remarks 
‘ » y ‘ ~ 9% ° " ; »- o a _ _— > = “i 
Nov. 29, a.m Piston valve 2 in. {$-in. mild steel 62} 2 20 3.17 1.275 Pressure dropping 87 lb. to 58 Ib 
“ i during a.m.—no record 
Nov. 29, a.m Disk valve 2 in., new }}-in. mild stec! 63) 2 20 3.17 1.275 ie dropping S87 Ib. to 58 Ib 
, during a.m no record 
‘ sy ealun O0 " ( , , 1) , 
~ = P — — — if - é * : - i i ne ste 3 13 30 2.113 0.43 Average pressure on line 100 Ib 
cee oy I Pist : ; + I + a in mild ste 8 1 20 3 17 0 65_ Average pressure on line 100 Ib 
ov. p.m iston Valve 1. }}-in. mild steel 635 238} 20 3.17 1.425 Average pressure on line 100 Ib 
. »v. 29, p.m ces came 3 in -- w 100 HF 1. mild steel 63} 264 24 2 64 1.187 Average pressure on line 100 Ib. 
OV 24, p.m isk valve 3 1in., old 1¢ in. mild steel 631 24 26 » 4 095 age ress > ? 
Nov. 29, p.m Piston valve 5 i 100 }j-in. m Id steel 63} 31 31 2 OA 00 ~ re cram eh oF 
ae Pint ae ? a. $3710 i 3% 31 31 2.0 Average pressure on line 100 Ib 
pe a a m 4 on ct : i 6 V6 mild steel 12 3.5_ 8.5 1.413 0.412 Pressure by gage reducing valve used 
_ + a m Pi ton wore 3 i 70 is in. n iid steel 12 3 25 4.75 2.53 0. 684 Pressure by gage reducing valve used 
‘ c +3 8 m & ton a 2 ia 78 fe-in. mi d steel 11 3.25 1.67 2.36 0.697 Pressure by gage reducing valve used 
se a m 4. aon em - in - is in. 1 ild steel 6 l 5 2 3 2.57 0 645 Pressure by gage reducing valve used 
se om a — 4 on —_ 2 in oo is mild steel 6 1.75 2.57 2.33 0. 682 Pressure by gage reducing valve used 
ne 1 a " ws Vv ulve 2 i - is mild steel 24 r 6 + : l 167 Pressure by gage reducing valve used 
Sic fr. eee f  § ee ee pe 
ec ,f sk lve 2 in 1e fe-in. mild ster 2 2 3.58 3.35 85 *ressure by gage reducing valve used 
Dec. 14, a.m Disk vaive 3 it ni Ww 98 "6 in. mild steel 24 15 7.67 3.13 1.37 Pressure by gage reducing valve used 
‘~ +4 a m —_ — : it | 100 ve-in mild steel 24 9 75 8 80 2.73 1.11 Pressure by gage reducing valve used 
+ a.m os ~ va “ » td 9 yet mild steel 12 2.75 1.83 2 48 0 568 Pressure by gage reducing valve used 
‘we M4, p.m 4 yn — 51 100 vein. 1 ild stecl 18 11 12.75 1.412 0.863 Pressure by gage reducing valve used 
en 4, p.m iston valve 3 in S4 fe-in. mild steel 15 6.25 6.12 2.45 1.02 Power-house lost vacuum, causing 
. p Te pressure drop 
Dec. 14, p.m Disk valve 3 i nev 7 *-in. mild steel 15 6.75 7.42 2.02 0.91 Power-house lost vacuum, causing 
- ne : ‘. pressure drop 
Dec. 14, p.m Disk valve 3 in., old 7 *<-in. mild steel 15 6 8 75 1 713 0.69 Power-house lost vacuum, causing 
5 . pressure drop 
we i p.m — ve 3 in., old 92 ein mild steel 15 is 7.70 1.95 0.91 Vacuum temporarily regained 
Dec + p.m —— > ve 3 in os " mild steel l 2 6.5 >. 2 2.86 1.24 Vacuum temporarily regained 
ec. 14, p.m isk valve 3 in., new i is mild steel 9} 5 6 1.583 0.92 Power-house lost steam and vacuum 
. test stopped 
ar 15, a.m Disk valve 2 in., new 60 fc-in. mild steel 12 3 4.17 2 88 0.72 Pressure O.K. test resumed 
Dec 15, acm Disk valve 2 in., new 100 fe-in. mild steel 15 6 5 3 1.3 
LD . a.m Piston valve 2 in 70 *-in. mild steel 12 15 138 » 74 1.03 
Dx a.m Piston valve 2 in 60 *,-in. mild stcel 12 3 5 2 O96 > 
f 2 is uild stee 2 ; 4.05 2 96 0.74 
De: 15, a.m Piston valve 2 in 100 fe-in. mild steel 15 7.75 5. 50 2.73 1 1 
De | m Disk valve 2 in., new 70 fe-in. mild steel 12 3.75 4.05 2 96 0 927 
Dec. 15, a.m Disk valve 3 in., new 60 ‘in. mild stee! 10 1 38 2.96 1.19 This test made just before quitting 
time and « > a brac ed and worked 
> x at extra speec 
Dec. 15, a.m Disk valve 3 in., new 70 ‘i. mild steel 10 ) 3. 87 2 59 1.29 This test made just before quitting 
time and chipper braced and worked 
; at extra speed 
Dec. 16, a.m Disk valve in., old 60 9. -ir Id . ? 3.75 5 ‘ 75 : 
i, kK VE ; ; ’ *;-in. mild steel 12 3.75 5 2.40 0 ) 
Dev 16, a.m Piston valve 3 in 60 *c-in. mild steel 12 3.5 4.87 2.46 0 72 
Dev 16, a.m Disk valve new 60 fc-in. mild steel 12 3.75 483 2.48 0.775 
De 16, a.m Disk valve 3 in, new 70 ve-in. mild steel 12 1.75 5.53 2.17 0.86 
De 16, a.m Disk valve 3 in . old 72 vs in. mild steel 12 1 25 5 &3 2 06 0 73 
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As the tests were to be only comparative, no record 
was made of temperature effects. From the tabulated re- 
sults of Tables 1 and 2, the consumption curves shown 
in Fig. 2 were constructed. From a table in an air-tool 
catalog the horsepower of each tool at varying pressures 
was calculated to be used in determining the power per 
unit of work done. 

TESTS OF THE PERFORMANCE 

Returning to the performance tests: After some dig- 
ging around, I found an old reducing valve which had 
been discarded with the pneumatic-power door system 
of one of the ships which had been overhauled. This | 
rigged up in my testing outfit, which is shown complete 
in the diagram, Fig. 1. I now had the chipper, with the 
system open to the main and regulated by the reducing 
valve, make a chip across the end of the mild-steel plate 
at varying pressures, recording the pressure, the time 
taken for the cut, and the weight of the chip removed. 

With these tabulated data I plotted the curves shown 
with ounces removed per minute on pressures 
as abscissas. These curves show remarkable uniformity 
of work on the part of the workman. From them and the 
horsepower derived from my consumption curves, I plotted 


in Fig. 2, 


the curves in Fig. 3, showing the horsepower used at dif 
ferent pressures for the removal of an ounce of metal. 

These curves showed conclusively to my mind that the 
new type of tool could hold its own at all pressures, and 
was undoubtedly more efficient at the customary main 
pressures, a conclusion which has been borne out by sub 
sequent experience. 
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Adapting Machine Tools for 
Metric Dimension Work 


By E. H. Fisu 


One drawback to the progress of our foreign trade in 
machine tools has been our wariness of metric measure- 
ments. Outside of bench lathes and other watch-making 
machinery, metric measurements are almost unknown in 
American shops. Abroad they are the common measure- 
ments, and the workmen do their thinking in terms of 
millimeters rather than fractions of an inch. 

In a great many cases, all that is absolutely essential is 
that the measurements given in the catalog and on foun- 
dation plans, countershaft layouts, and all other draw- 
ings and printed matter should be translated into metric 
measurements. The result will look as queer to the r 
cipient as it would if a French manufacturer sent his 
catalogs to us translated in the same way. A 1-in. shaft 
in our catalog will read 2.54 cm., or 25.4 mm., while in 
his catalog 2.5 em. would read 0.9842 in. In the latter 
case, we probably would not object if, in the general 
description of the machine, the Frenchman called it one 
inch and saved us the mental wear and tear of imagining 
0.9842 inch. Very likely, he would appreciate our doing 
the same thing and relieving him from reading long, very 
truthful, but unappreciated decimal fractions. 

The places where a change in the design of our tools to 
meet the needs of countries where this system of measure- 
ment prevails are confined mostly to adjusting devices 
like feed screws and their dials, and lead screws of lathes. 

Cutting metric threads with an ordinary lead screw 


is a simple matter. An inch is 25.4001 millimeters. If 
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the last numeral is discarded, there is no appreciable 
error. The ratio 254 to 100 is to all purposes correct. 
This ratio can be reduced to 127: 50, or by compounding, 
to 127: 100, with a 2: 1 compound gear. 

Metric threads are designated by their lead, instead 
of by the reciprocal of the lead, as with our threads. 
That is, instead of calling a thread which is 14 in. from 
point to point an 8-pitch thread, they would call it a 1% 
in. thread, in which respect they are logically correct. 
The threads which they wish to cut run from 1 to 15 mm. 
for small lathes and from 2 to 30 mm. or coarser for lathes 
of 20-in. swing and larger. The most common lead screw 
is 5-mm. lead (0.1968 in.), practically like our 5-pitch 


screws—near enough to enable the same thread tools to 
be used. This is cut by setting up tiv lathe as if for an 


ordinary 4-pitch screw and then introducing compound 

















ing gears 127 and 100. ‘The larger lathes often have 
10- or even 15-mm. screws which are cut by setting up 
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Fig, 1 DIAGRAM OF GEAR-DON FOR METRIC THREADS 


the lathe as if to cut two threads per inch and %4-in 


lead respectively, and then using the same compounding 
ears. 

For finer-pitch feed screws, one with a lead of 3 mm, is 
usually substituted for 8-pitch, and one with a lead of 4 
mim., for 6- and 7-pitch screws; 3 mm. is a little finer than 
between 6- and 4 


8-pitch, and 4 mm. is about half-way 


pitch. When the screws are cut with metric leads, there 
is no difficulty with the dials, as all that is necessary 
is to divide them into ten or one hundred times as many 
spaces as the lead of the screw. For example, a cross- 
feed screw cut with a lead of 4 mm. and provided with a 
dial divided into 40 parts, indicates te: 
depth of cut. If divided into SU parts, it indicates tenths 


large dial 


ths of millimeter 


of millimeter changes in diameter, while if a 
having 400 divisions were used, it would indicate depths 
millimeters, a hundredth of a 


of cut of hundredths of 


millimeter corresponding to about a quarter of a thou 
sandth in English units. The ample 
feed 


not as 


coarser divisions are 


for most machines, for, of course, any graduated 


screw can be depended on only to give indications, 
a means for actually measuri 
Many manufacturers do not go to the trouble of chang- 


ing their feed screws, but put on a dial : raduated to read 


as nearly to tenths of millimeters as they can For ex 


ample, a 32-division dial on an 8-pitch screw gives a 
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tenth of a millimeter correct to the fourth decimal place. 
This error would become nearly a tenth of an inch in a 
foot, but for small movements of the cutting tool, it is 
undoubtedly amply near. Thirty-seven divisions is nearly 
as good when applied to a 7-pitch screw, and 43 for a 6- 
pitch, 51 for a 5-pit h, and so on, None of them is quite 
as good an approximation as the 8-pitch, and none is use- 
ful except in such places as a lathe cross-feed screw, where 
there is no danger of the graduations being used over more 
than a fraction of an inch at a time. 
GEARING FoR Metric THreabDs 
The difference in the way threads are designated makes 


it necessary to gear very differently in cutting screw 


threads. Ordinary practice calls for the use of the same 
vear on the stud for a number of different pitches and a 
change of gear on the screw; or if a gear box is used, a 
nest of gears on the lead screw and a single sliding gear 
on what corresponds to the stud. The metric system 
calls for a sliding year on the screw and a nest of gears 
on the upper shaft, corresponding to the stud. This is 
illustrated in Fig. 1, where it is assumed that a gear will 
be provided for each thread to be cut and that the range 


is from 1- to 15-mm. lead. The smallest gear available is, 


S 
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COMPARISON OF METRIC AND UNITED STATES 


THREADS 
of course, 12-tooth. To cut a l-mm. thread with a 5-mm. 
lead screw requires a slowing down of the screw in a 5:1 
Then 


each succeeding 1l-mm. thread needs a gear with 12 more 


ratio, necessitating a 60-tooth gear on the screw. 


teeth, bringing the largest gear up to 180 teeth. 

As such a nest of gears is too large for practical use, 
it is customary to split it up by giving the shaft A two 
or more speeds, so that each gear on it will give two or 
Like the 


ordinary gear box, this gives a considerable number of 


three or, in some cases, four different threads. 


threads which are not used except in odd cases, but it does 
save space, even if it does not save in cost of manufacture 

The final result of this difference in the way metric 
threads are designated and in the way the gearing has 
to be arranged to cut them does not cause any considerable 
lifference in the result, as may he seell ly reference to 
lig. 2, where the lower line is plotted to show the number 

threads per inch for different sizes of screws according 
to the U. S. Standard and the upper line shows the metric 
While the metric SyS- 
tem shows greater minor irregularity, the approximate 


threads plotted on the same basis. 


curve through the various points is practically the same 
except that, on the average, a little finer pitches are used, 
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One other instance in which it seems to be necessary 
to use actual metric units is in the graduation of taper 
For 
these, the graduations are made to represent tapers in 
millimeters per meter in length, which is merely a deci- 


attachments, or set-over tables for grinders, ete. 


mal ratio. "That is, the question is not one of laying out 
either meters or millimeters but of making the divisions 
of the scale tenths and hundredths of the distance from 


the scale to the center on which the table or guide swings. 








A‘ ~B 
Lach dwision of the scale is y,AB and reads centimeter per meter 
To read millimeter per meter each division should be foggAB 


ATTACHMENT SET TO 
TAPERS 


DIAGRAM OF TAPER 
TURN METRIC 


FIG 


For example, if in Fig. 3 the distance AB is 20 in., then 
the graduations should be 2 in. apart to represent deci- 
meter, 0.2 in. to represent centimeters per 
meter, and 0.02 in. to represent millimeters per meter. 


meters per 
Graduations in degrees are not affected, as there are 360 
dee. in a circumference in all lands. 


~% 
ir) 


A Hlinge-Forming Die 


Small sheet-metal hinges are formed complete at each 
stroke of the press with the punch and die shown. One 
of the formed hinges is shown at A, and two of them in 
place on the door of a letter box are shown at B. This 
work is done in the shop of the Keyless Lock Co., 
Indianapolis, Ind. 

The stock is fed from a reel at the right against the 
stop C and under the pin which is carried in the vertical 
slide D. As the ram descends, the shear cuts the strip 




















A HINGE-FORMING DIE 


in two at F. Further movements of the ram brings the 
punch G down on top of the pin in the slide D, This 
forces both the pin and the sheet metal downward between 
/1 and J and forms the metal into a U-shape. As the ram 
rises, the bevel on J, which works down through hole K, 
causes a slide at the left to move inward and bend the 
metal over the pin. When the end of J clears the slide, 
the vertical slide is forced upward with the formed hinge 
on the pin, as shown. The hinge is then pulled off and 
the die is ready for the next one. - 
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Making the Schebler Carburetor 
and a Fur-Machine Part 


EDITORIAL CORRESPONDENC} 





SY NOPSIS—In machining the bodies for the car- 
buretor the first operation is boring and turning 
The 


used as locating surfaces, employing fitting pins or 


the surfaces re quired, hore d hole S are then 


bushings. In some of the jigs indering pins are 
used, the tool being de stane d with a sub-hase which 
revolves on the hase 7 Th is enable Ss the nid h ining 
operation to be performed quickly and accurately 
and permits the use of simpler tools. A neat type 
of pin, made u ith a slot and thread to quickly and 
accurately locate and hold the part, is worth not- 
ing. In machining the feed-disk arm used on a 
fur machine the rough casting is first drilled, the 
holes being used as locating surfaces for the subse- 


quent milling operation. 





The Schebler carburetor is manufactured by Wheeler 
& Schebler, Indianapolis, Ind., and in Fig. 1 is shown a 


” 


3-in. and a 1-in. example of the type known as Model “F. 














FIG. 1. A 3- AND A 1-IN. CARBURETOR 

In Fig. 2 is shown one of the carburetor bodies for 
mode! “H,” finish-machined. This carburetor is designed 
for motor cycles and small! high-speed motors where great 
flexibility and perfect control are required. The first 
machining operation on the body is boring, turning and 
threading the The the 
throttle hole. This is performed without any specia fix- 
ture, and the production is 450 per hour. 

The lift-lever bracket 
fixture shown in Figs. 3 and 3-A. 
by a bushing A that fits over a machined surface, a 
at the 


large end. next is broaching 


the 


iM ated 


surface is then milled in 
The casting Is 


pin 


at the rear that fits into a bored hole, and a p 
The clamp # is then tightened against the part to 


The swing-gage 


side. 
hold it against the machining stresses, 
C’ is used to enable the operator to place the casting in 
the correct alignment in the fixture. The surface is then 
machined with the end mill DP). 





FIG, 3. 


The jig used for the first drilling operation is show! 
in Figs. 4 and 4-A, The casting is placed on a pin A 
and located by bushings at B and C. Two giy-in. and 1 

12 holes are then drilled, bushings guiding the tools 


No. 


or each hole, the last one being 


afterward tapped with 


a y5-In.-32 thread. The jig is of the index type, the 
correct location being obtained a pin operated with 
the handle D. When it is desired to change the jig to 
any other position, the handle is depressed, which draws 
out the indexing pin. The sub-base is then turned around 


on a machined register made on the base, until the index- 


ing pin drops into the next locating hole. It will be 
observed that the bushing / is made of a generous length 
and reaches near to the casting, so that the hole will be 
machined in the correct location. 


SECOND DRILLING OPERATION 


second drilling operation, the jig shown in 


For the 
Kies. 5 and 5-A is used. 


The casting is again placed on 
a pin A and located by the bushings B 


and (, This jig 








MILLING THE LIFT-LEVER BRACKET SURFACE 


in a manner 


When the 


casting is in position, the following holes are machined 


is also of the indexing type and is operate 


similar to that described for the previous tool. 
Drill, face and tap one hole 14-in.-32 thread; drill and 
tap one hole No. 8-32 thread: face ly, in. 
tap one hole No. 1-36 thread: 

No. 


guided with slip bushings so that the holes 


drill ana 


DOSS : 


one noe we In. drill: and 


drill and tap one hole 6-32 thread. For each hole 
the tools are 


will he produced in the corres alignment, 
The last 


shown in Figs. 


drilling jig used in machining the body is 
6 and 6-A, with a bored 
into which the This is 
around until the side of the part comes against the ad- 
justable screw A. The following holes then ma- 
chined: One No. 52, one No. 3, and the surface faced and 
one hole drilled and tapped with a Y4-in.-32 thread. It 


will be observed that the base of the jig has two angular 


The tool is mad 


recess casting is slid 


placed. 


are 














AMERICAN 


ee 
© 


surfaces, so that the bushing will be brought vertical 
and the holes machined in the correct alignment. 

The rest of the operations when machining this body 
are performed without special tools and are: Counterfac- 
ing the shaft boss, the production being 500 per hour; 
straddle-milling the throttle stop, 300° per hour; second 
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in the slot of the bushing, holds it in position. This 
method provides a quick and positive locating and hold- 
ing device for the part. The machining operation is per 
formed with the 5- and 4%%-in. cutters D and EF, which 
are spaced the correct distance apart. The cutters oper- 
ate at 450 r.p.m., the feed being controlled by hand. 























FIG. 4. FIRST DRILLING JIG 
hroaching of the throttle hole, 350 per hour; reaming 
shaft hole, 300 per hour. The castings are then filed and 


ni kel-plated. 


MACHINING THE MopeEt “R” Bopy 


In Fig. 7 is shown one of the finish-machined model 
“R” bodies. This tvpe is the latest design and is in- 
tended for automobiles where the best service produced 
by a correct gas mixture is desired. The bodies are first 
the threaded the 
They are then milled in the fixture shown in Figs. 8 and 


bored, large hole and flanges faced. 





FIG. 5. SECOND DRILLING JIG 


The first drilling jig used on the body is shown in Figs. 
% and 9-A. The casting is located on a pin A, which fits 
into a hole previously bored and between the ears B. 
Two No. 10 holes are then drilled, the tool being guided 
through the long bushings as shown. 

The second drill jig is shown in Figs. 10 and 10-A. 
The casting is located by a pin A, a large bushing (this 
detail may be seen in Fig. 10-A) and the pin B. These 
locating pins all fit into machined surfaces, so that the 
parts will be drilled interchangeably. Two ¥%-in., two 
ys-in. and one Y-in. holes are then machined, bushings 


4e 














FIG. 6. LAST DRILLING JIG 

For this operation the casting is placed on a plug at 
It will 
be observed that the bushing is designed with a longi- 
tudinal slot that terminates at the outer end in a slot or 


the rear and located by 2 bushing A and pin B. 


thread machined on its outer periphery. 
When 


the end and turned. 


locating the part, the bushing is slid in over 


A pin in the casting at C engaging 











FIG. 8. STRADDLE-MILLING THE BOSSES 





being provided with the jig, so that the tools will be ade- 
quately guided during the drilling operation. 

The rest of the machining operations on this hody are 
effected without special tools and are: Drilling two ;';-in. 
holes; drilling and tapping two No. 8-32 thread holes, 
the production being 125 per hour; tapping boss for dash 
with a ;%-in.-24 thread, the production being also 125 
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DETAILS OF JIGS AND FIXTURES USED IN MACHINING CARBURETORS AND A FUR-MACHINE PART 
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per hour; and slotting the ear, using a saw No. 16 thick, 
the production for this operation being 325 per hour. 
The bodies are then filed and polished or nickel plated. 

This firm uses on the drawings a note which is worthy 


of mention. It is concise, and if its instructions are 
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1.373 in. drill to 78/,, in. and ream to 0.373 in.; one 
*5/,,-in. drill, two No. 31 drill, one 44-in. drill and follow 
with a No. 6 drill. 

The milling operation is performed in the fixture shown 
in Fig. 13. The casting is located on the pins A and 











TW 





eit OS 











FIG. 9 FIRST DRILLING JIG 


observed mistakes and confusion are prevented. The note 
is as follows: Read all notes before starting work. Do not 
scale drawing; work to dimensions. Fractional dimen- 
sions give allowance of 0.001 in. either way. Report 
errors, 
MACHINING A Fur-MACHINE PART 

The Trump Bros. Machine Co., Wilmington, Del., 
makes a fur-sewing machine and in machining the feed- 
disk arm, Fig. 11, which is one of the elements, uses the 


follow ing sequence of operations. 


FIG. 10. SECOND DRILLING JIG 


the slot B machined with a 314-in. diameter by 0.035-in. 
thick saw operating at 120 r.p.m. 

In a Paper Presented to the Canadian Railway Club it was 
pointed out that the engineering expressions, elastic limit and 
yield point were greatly abused in metallurgy. The yield 
point is commonly considered as being approximately one- 
half of the tensile strength, but in experiments with the 
Martens, or mirror-type extensometer, it has been found 
with %-in. flange steel that the true elastic limit is in gen- 
eral about two-thirds of the yield point. The difference in the 
value of the elastic limit of a material when the extenso- 
meter was used and when the reading was taken by the drop 
of the beam was mentioned. In one case the extensometer 























FIG. 12. DRILLING JIG FOR THE DISK ARM 


The first operation is drilling, which is performed in 
the jig shown in Figs. 12 and 12-A. The rough casting 
is placed on a machined pad in the fixture and held 
against it with the strap A and knurled screws B. The 
cover C is next slid into position and held with the pin D. 
The following holes are then machined: Two spot drill 


FIG. 13. MILLING FIXTURE FOR ARM 


showed the elastic limit to be 49,000 lb. per sq.in., while the 
drop-of-the-beam method showed 61,000 Ib. per sq.in. The 
manufacturer thus has an excessive amount of leeway unless 
the method of test is stipulated in the specifications. The im- 
portance of a microscopic examination of the steel’s struct- 
ure was also emphasized. Such an examination furnishes data 
as to the way in which the steel is made and treated; while 
the analysis of two pieces may show the same composition the 
microscope will reveal whether it is cf the correc: structure. 
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Russia as an Expanding Market for 
Machine Tools 


By Lupwic W. ScuHMIp1 





machine 


SY NOPSIS—T he 


tools has expanded enormously during the last five 
| ] ] 


Russian buying of 


years. Just prior to the war the Government was 
stimulating the manufacture of agricultural ma- 
chinery and beginning the expenditure of $740,- 
000,000 in railway extensions. Both developments 
require machine tools. Comments are offered on 
cities where representatives might profitably be 
located. 





The daily press reports the visit of a gentleman from 
Russia who comes with the view of sounding those in 
power with regard to a renewal of the commercial agree- 
ment between this country and Russia, and at the same 
time to endeavor to interest American manufacturers in a 
larger export business with Russia. It appears that the 
war has created new economic problems in Russia and 
that the country, notwithstanding its enormous progress 
during the last few years, is still unable to solve these 
without the assistance of other nations which have made 
more headway in industrial development. Up to the pres- 
ent Germany has supplied Russia with a large percentage 
of all that the country needed for its industrial growth. 
jut England, France, Belgium, Austria and the United 
States have been called upon to make up the Russian de- 
ficiency. Apprehension had been felt in this country that 
the announcement of the abrogation of the commercial 
treaty between the United States and Russia would influ- 
ence detrimentally the U. S. exports to Russia. But it 
seems that the exports of machine tools have not suffered ; 
in fact, they have doubled the figures for the year 1913. 

This approach from the Russian side comes at a time 
generally unsuitable for taking up new trade relations. 
It is therefore doubtful whether American machine-tool 
makers will avail themselves unreservedly of the present 
opportunity to enter the Russian market on a large scale. 
Trade with Russia is not interrupted, but hampered, and 
manufacturers will show little inclination to run large 
risks unless they can see great possibilities in the future. 

On the other hand, the value of the Russian market for 
American machine-tool exports can hardly be overesti- 
mated. It is unwise to predict the outcome of the present 
conflict, but whatever happens there is no doubt that Rus- 
sia stands at the beginning of a new forward movement 
which may be the most sensational ever witnessed. Wars 
won or lost have little influence on a nation like the Rus- 
sian. The war with Japan left Russia rather stronger 
than she had been. The economic forces dormant in the 
nation had been awakened suddenly, and Russia has since 
made enormous headway, having more than doubled the 
demand for foreign-made machinery, as the following 
figures will show: 


Year Weight in 1000 Lb. Valuein Dollars 
1896-1900 (average) ...... 201,632 24,643,500 
1901-1905 (average) 125,236 14,631,500 
3... MPCTEree 131,111 16,405,000 
SEO aa 141,588 19,647,000 
DT bth cabiine denne eke 174,168 22,465,000 
SOON «ees bNiegn rr 171,756 23,632,500 
SOE 8594.0 ¢8s ‘ 225,180 30,398,000 
1906-1910 (average) 169,786 22.509,500 
eee - sa Suele 279,612 37,638,000 


In approaching the Russian business, the American ma 
Amer 


ican machine tools are well known everywhere in Russia 


chine-tool manufacturer does not enter a new field. 


and many difficulties usually connected with doing busi 
ness in a new country are removed. Most American man- 
ufacturers have done business with Russian firms, eithe: 
dire tly or through one of the large importing houses. It 
is, therefore, not difficult to establish references, and any 
intending buyer can easily be directed to some former 
buyer who can show the machine. 

During the last few years the Russian demand for im- 
ported machine tools has kept well between $4,000,000 
$5,000,000 a 
to have come from Germany. 
knows how difficult it 


and year, of which about one-half seems 


Everybody who has to 
statistics often is to get 


a clear view of the participation of different countries in 


handle 


the imports of another country, when a part of the goods 
has to be carried via a third country. This is frequently 
Many American machine tools are 
They 


are carried by one of the large liners serving the trans- 


the case with Russia. 
dispatched to Russia, for instance, via Hamburg. 


atlantic traffic to that port where they are trans-shipped 
into smaller boats for ultimate delivery to a Russian port. 
Or they are sent by rail through Germany. In both cases 
there is the danger that the goods so shipped lose their 
identity and will be registered when entering Russia as 
coming from Germany. In treating the question of com 
parative imports it may, therefore, be wise to select the 
other way and refer to the figures as given under the 
the statistics of the 
country, which frequently allows a better insight into the 


export headings of manufacturing 


situation. This, anyhow, will serve the purpose of get- 
ting an approximately correct statement of the American 
sales of machine tools to Russia. 

The following statistics taken from the official figures 
published by the respective governments will show that 
IMPORTS OF MACHINE TOOLS INTO RUSSIA 

After British, German and U. 8S. A. Statistics 


Value per 





Year Weightin Tons Valuein Dollars Pound in Cents 
From England: 
1909 . 362 143,705 118 
1910 . 350 135,380 0.17 
1911 843 295,475 0.15 
1912 897 a5 0.13 
1913 1,315 0.14 
From G rmany to Russia proper: 
1909 2,973 1,131,000 0.17 
1910 4,053 1,687,000 0.18 
1fil 6,415 1,913,000 0.13 
1912 8,162 2,243,750 0.12 
1913 13,077 3,874,000 0.13 
From Germany to Finland 
BEOe ecasebioce 290 142,500 
1910 . rt s 2°70 109,500 
Sean. os — 230 64,750 
oo . 270 81,250 
1913 : 320 89,000 
From United States to Finland (value only): 
eae 4 8,956 
1912 25,644 
1913 24,997 
From United States to Russia (in Europe) (value only): 
1909 71.655 
1910 1.776 
1911 $9,330 
1912 17,752 
1913 1,088,721 
From United States to Russia ( Asia) (value only) 
1910 242 
1911 1,416 
1912 393 
1913 1,600 
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about three-quarters of the total value of the machine 
tools bought from Russia abroad are sold to that country 
by Germany, United States and England. The remaining 
one-quarter is distributed between Belgium, France, Nor- 
way and Austria. 

Those figures possibly best show the enormous growth 
of the demand for machine tools coming from Russia. 
They show that nearly all the countries participating in 
the Russian machine-tool business have been able to treble 
their sales, with the exception of those of the United 
States. The sales of American-made machine tools have 
increased from $71,655 in 1909 to $1,088,751 in 1913. 
Germany is holding the leading position. 

It is an interesting fact that during the last five years 
the average prices per pound of the delivered machines in 
the German as well as the English imports into Russia 
have steadily decreased. Unfortunately, the American 
Government does not give the weights of the machines 
exported, and one is consequently unable to trace a like 
tendency in the American sales. Values have gone down 
in the English case from 18 to 14c. and in the German 
from 17 to 13c. per pound. There is another interesting 
fact—the decline of the prices to their lowest point took 
place in both cases during the year 1912, when the Eng- 
lish average price touched bottom with 13c. and that of 
Germany with 12c. It appears further that the German 
prices have, with one exception, always been lower than 
those asked by England. With regard to the general de- 
cline in the prices, it would be interesting to know 
whether that decline has been brought about by an in- 
crease of the sales in small machine tools or whether it 
has to be traced to an increase of those of very heavy tools. 
Both cases seem to give a satisfactory explanation. As 
the statistics, however, are very indefinite about that 
rather important question, no satisfactory answer can be 
obtained. 

Since the beginning of the present century there has 
heen a steady increase in the imports of lathes, which play 
generally a very prominent part in the imports of machine 
tools into Russia. Apparently, about one-half or even 
three-fifths to three-fourths of all the machine tools. im- 
ported into Russia are lathes. The figures, by the way, 
are those appended to the report of the Russian treasury 
and therefore give the Russian view. As will happen 
rather frequently, they are not quite in conformity with 
those given with Russian statistics by the countries which 
supplied the machines. The values in this case seem to 
he rather higher. 


IMPORTS OF LATHES INTO RUSSIA—1906-1911 


Year Weightin 1000 Lb. Valuein Dollars 
TT, <geeehe te ehwapue tea es 5,040 783,000 
“cele hie deébe 4.000 ehse a 7,308 1,110,000 
Dn <inus Sane oe ode aa tek aes 10,728 1,733,500 
De sick stbhe ah eded wade éhe 9,432 1,566,000 
a Sere va ie peereeens 13,428 2,318,500 
1906-1910 (average) ...... 9,180 1,502,000 
BOGE shwev Ghntbenteeteabne< 23,000 3,706,000 


The importance of the demand for lathes in Russia is 
proved by the fact that the largest part of the machine 
tools manufactured there consists of lathes. Lathes are 
manufactured in a number of plants, but there is a large 
divergence of opinion about the quality of the Russian 
machine. Many firms prefer to buy foreign-made lathes, 
as proved by the imports. It is claimed that the Russian- 
made lathe generally is too heavily built in comparison 
to the lighter imported lathe, which gives the latter an 
advantage. Some of the better equipped machine-tool 
plants are turning out machine tools as good as those 
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imported, but the general lack of specialization seems to 
have stood in the way of a larger and more apparent 
development. 


AGRICULTURAL-MACHINERY BUILDING 


In consequence of the large demand for agricultural 
machines, the Russian Government has tried to build up 
a national agricultural-machinery industry fit to suppl) 
a part of the large number of machines imported up to 
now by agents as well as the Zemstvos and agricultural co- 
dperative societies. The large profits made out of the sale 
and manufacture of such machines had attracted a num- 
ber of Russian engineering works, and several had added 
to their other different enterprises the building of such 
machines. For instance, the well-known Maltsov works 
have taken up the construction of threshing machines. 
Other cases could be mentioned. 

The impetus which was given to the making of agricul- 
tural machinery in Russia received new life when the 
American Government gave notice of discontinuance ol 
the trade agreement with Russia. Russian agricultural 
societies and some of the Zemstvos voted that in future 
they would not sell any more American agricultural ma- 
chines, which, however, did not amount to much, as no 
detrimental influence was felt. 

On the other hand, the new activity created in the Rus- 
sian agricultural-machinery industry made itself felt 
through increased orders for metal-working machines for 
use in the construction of such machines. It seems that 
the American manufacturer of metal-working machines 
and machine tools will have a very good argument to in- 
troduce his machines to the Russian maker in the fact 
that some of the best agricultural machines are made in 
this country. It is only natural that the machine-tool 
makers in the United States must have a large experience 
in making machine tools for the purpose of making parts 
of agricultural machines. 

On the first of January, 1913, a new law was enacted 
empowering the Russian Imperial Treasury to grant firms 
engaged in the making of complicated steam threshers, 
reapers, binding machines and portable engines to work 
steam threshing machines and steam ploughs, a bounty 
for each such threshing machine or reaper at the rate of 
50c. per 36 |b. in weight and for each such portable engine 
at the rate of 64c. per 36 lb. of weight. 

Quite apart from the fact that such a law furthering 
the bluilding of those machines would already have in- 
creased independently the demand for machine tools, the 
Russian law maker has gone a step farther by allowing 
the introduction free of duty of such machine tools which 
are especially needed for making the agricultural ma- 
chines mentioned under the law. 

The grants allowed by the Imperial Treasury were 
$375,000 and were to be distributed as follows: The newly 
established Liuberets Works, a property of the American 
Harvester Co., with an estimated output of 7000 to 10,000 
reapers and 2000 to 4000 binders; the Maltsoff Works 
for 350 portable engines; the Aksai Works at Nakhivan 
on the Don for 5000 reapers; the John Grieves & Co. 
works with 3000 to 4000 machines of the same class, and 
a number of others. 

It is to be expected that under such circumstances the 
Russian agricultural-machinery industry will make rapid 
progress during the next few vears and will become a good 
customer for machine tools used in the making of such 
machinery. In 1911, before the new era of governmental 
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support started, the value of the agricultural machines 
built in Russia was given as follows: 


6,825,000 


$6,000,000 
4,450,000 


6,360,000 


Reapers 
Horse threshers.... 


Plows 
Seeders ....ccccces 

Of great importance for the sale of machine tools are 
the railway engineering works. The Russian railways 
had reached in the year 1912 a length of about 70,000 
miles. 

The Government had just entered on a vast project of 
railway building which contemplated an outlay of $740, 
000,000 to be spent in the next four years. As railway- 
construction works are the best customers for machine 
tools, the influence of that large building program may 
easily be surmised. The car-building part of the railway 
equipment service in Russia is done to the amount of 
about 97 per cent. by firms having combined into a syndi- 
cate. The individual production of the largest of those 
may be seen from the following list: 


OUTPUT OF LEADING CAR WORKS DURING 1912 


Ne a a neo wea $600,000 Putilov .....ccccecs $1,750,000 
EES ae 2,000,000 Russo Baltic........ 2,000,000 
DEE wéntsekenks Le Pn. vcdacaueewesta 1,000,000 


The large influence that railway building must have in 
general on the use of machine tools may be seen from the 
increasing amount spent by the Russian Government for 
ear building and rolling stock. 

EXPENSES OF RUSSIAN RAILWAYS FOR ROLLING STOCK 


ee ee SOR GE cS cuceceecene es $9,500,000 
CO ee ee Pe CE vce ccceeaseeee 16,000,000 
Bee aveeectaedeces SU EE Sacro cececescs 17,250,000 


Orders given for 1913 and 1914: $20,500,000. 


The demand for machine tools is not confined to certan 
districts of Russia, but goes practically over the whole of 
the market. The fast-growing iron and steel industry has 
led to the foundation of machine shops everywhere in 
Russia. The need of the agricultural-machinery industry. 
especially the erection of repair shops, has carried the ws 
of machine tools far into Siberia. Nevertheless, there ar 
certain districts which demand more of the attention ol 
the importer than others. In the west there is Warsaw, 
the capital of Poland. Warsaw itself is an important 
industrial town, having a number of machine works and 
a great industry using machinery. It is a railway cen- 
ter and holds the key to the large Polish machinery 
trade. 

Lodz is another Polish city which must be mentioned in 
connection with the Russian machinery trade. Poland is 
easily visited from Germany and Austria, and German 
and Austrian travelers representing machine-tool manu- 
facturers frequent those districts. 

Going northward there is a large industrial district 
along the Baltic Sea, inclosing such important places as 
Riga and Libau, wh‘ch both play an important part in the 
iron and steel-working industry of Russia. Both cities 
contain in addition of other machine works large ship 
building yards. The German influence in all the Baltix 
places, as well as in Petrograd, is great. 

Petrograd is a very important city for the machine- 
tool trade, containing, in fact, a number of the largest 
Russian machine works. It seems advisable to have repre- 
sentatives in Petrograd, but it is a question whether o1 
not those representatives will be able to work the whole 
market thoroughly. 

Warsaw most likely would be another city where a local 
representative ought to be installed, and there will be 
need for a special representation in Moscow and some- 
Black in Batum or Odessa. Lately, 


where on the Sea 
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Mos ow ha : 


It commands practically the whole business of 


become one of the most progressive Russi in 
erties, 

Eastern Russia. The city and its neighborhood have a 
very important machine industry employing more than 
Dur- 


ing the last year much capital has been expended to in- 


10,000 workmen, of whom 35,000 are in 22 works. 
crease the works around Moscow, and it is not impossible 
that the city may become the leading industrial city of the 
this direction has 


Urals 


whole of Russia. Great progress in 


already been made. The large iron industry of the 
is, as a rule, managed by the Moscow representative. 


The Principle of Similarity 
in Design 
By W. Il. Boorn 
In a paper recently presented to the Manchester (Eng 
land) Association of Engineers by 


the chief features was the discussion and explanation of 
Briefly though somewhat too bare 


Frank Foster, one of 


the law of similarity. 
ly expressed, the law means that if a machine be designed 
carefully on the best knowledge as to strength of ma- 
terial and other necessaries and be set out to any scale 
on a drawing, then a series of any number of machines 
this standard first 


the very simple process of changing the scale. 


machine by 
Thus, 


the standard engine of a set is drawn, let us say. to a scale 


can be designed from 





of 3 in. 1 ft., and with a stroke of 4 ft. If the scale 
Sw 
K~_ 
| | 
; | 
| | 
1T 
| | 
°. an | 
is — a A . 


DIAGRAM OF RELATION OF DIMENSIONS iN SiMILAR 


DESIGNS 


is now figured 6 in. 1 ft., the drawing will give correct 
dimensions for an engine with a 2-ft. stroke, and if the 
scale be figured 14% in. | ft., the design will represent 
an engine with a stroke of 8 ft., and every other part i 
proper proportion. 

The author of the paper fully realizes that in daily 
practice it is not usual to get out designs by this method 

For example, there is the familiar old rule for thick 
ness of metal of the body of a steam-engine cylinde1 
It contains an expression for this thickness which takes 
into consideration the cylinder diameter and the steam 
pressure, and to the result thus obtained adds for every 


size of evlinder the fixed amount of 0.4 in. This formula, 


therefore, produces cylinders which have a thickness in 
their smaller diameter several times what they would have 
if measured off the standard drawing and refigured to 
scale. By the law of similarity the formula would con 
tain only the first term without the addition of the fixed 


quantity 0.4 inch. 
As the author rightly remarks, a 
ordinary steam engine is usually found to be from Y to 


t-in. cvlinder for an 
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54 in. thick. Now for what purpose is the additional 
fixed quantity added? The shopman and the foundry 
man will answer that theory is all very well, but that 
practice demands a minimum thickness to cover practical 
considerations. But Mr. Foster will have none of this: 
He casts up against this answer the 4 in. thickness of a 
motor-car cylinder of 4 in. diameter subjected to twice 
the pressure of the steam-engine cylinder of equal di- 
ameter. At this juncture one might add that the 4-in. 
steam cylinder should therefore be only ¥ in. thick, 
which, on the similarity law, would give a 40-in. cylinder 
a thickness of 144 inches. 

If Mr. Foster is not prepared today to send out a 4-in. 
eylinder only 1 in. thick, why would he make his 40-in. 
eylinder 214 in. thick? Any thickness above 14 in. in 
a 4-in. cylinder he regards purely as a concession to want 
of skill, clumsiness of molders or careless handling in 
the shops. Molders do indeed demand very wide margins 
for contingencies—a word that Mr. Foster translates into 
lack of adaptability, limited range of skill, etc., and prob- 
ably most men will go a long way in agreement. 

It is state] that when a line of steam engines is de- 
signed, every member of the series of sizes is made a 
problem by itself, or rather, a whole bunch of problems, 
each detail presenting its own. But this is wrong; it 
is only the so-called standard engine that ought to present 
its bunch of problems. All the other members of the 
series are merely measured by the ordinates from a hori- 
zontal base line to a diagonal line extending from one 
end of the base to the top of the ordinate, which repre- 
sents the particular detail dimension of the standard en- 
gine. Such a diagram for every detail would give the 
dimensions for every engine. The base line would be 
divided into any number of equal divisions to represent 
the stroke of the engine from, say, 6 in. to 6 ft., and 
the ordinates to the diagonal would give the dimensions. 
The particular ratio of one engine to another is deter- 
mined by this power of the engine. In all, the piston 
speed will be the same. The main detail is the stroke. 
Thus, an engine which shall be called the standard has 
a power of 750 i.hp. and runs at 80 r.p.m. with a 4-ft. 
stroke. The next size, of 1160 i.hp., would be speeded at 
64 r.p.m. and have a stroke of 5 ft. 

The standard engine being 750 i.hp. at 80 r.p.m. with 
a 4-ft. stroke and the new engine 1160 i.hp., the scale 


2 ed '1160 - ‘ ° , 

ratio is \: = 1.25, and every dimension of the new 
750 ; 

engine is 1.25 times that of the standard engine even 


to stroke ratio, metal thickness and bolt size. The ratio 
of the total weights of the two engines will be (1.25) %, 
or 1.953, and the ratio of their powers will obviously be 
(1.25)? or 1.562. 

In the results of the similarity rule, all the unit 
stresses come out the same, as also journal pressures and 
speeds, and the pressures under bolt heads and nuts. 

The fundamentals in connection with the law are thus 
stated : 

1. Given similar loading conditions the stresses are 
equal. 

2. Exposed surfaces are in the ratio of the square of 


their linear dimensions. 
3. The weights of both total and individual parts 
are proportioned to the cubes of the linear. dimensions. 
The author takes certain examples to test how far 
makers have followed the rule. Ina pump, each linear di- 
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mension comes out with a ratio very near to the ratio 
1:2 of the strokes. But in place of a ratio of (2)* = 8 
for the weights, the actual ratio is 3.2, showing that the 
small set is much too heavy or the large set is far too 
light. Doubtless the discrepancy is largely due to the 
draftsman’s inability to face the foundry problem. It 
may be added that practice and experience caution one 
against undue small diameters of valve rods and spindles, 
and for little pumps the increased allowances will tell. 

A certain compound steam engine is shown to be very 
fairly conformable to the rule, though here again the 
weight ratios is 5.8 instead of 9.3. A large gas engine 
of continental design shows a very close adherence to 
the law, the weight ratio of 1.68 approaching very close 
to the 1.73 of the similarity law. With heavy stuff— 
for both these engines are heavy—there is no need to 
allow heavy margins of cast metal. 

The author sums up: 

1. The standard engine should be accurately designed 
of a fair size. 

2. The leading dimensions should be chosen with ref- 
erence to the smallest and largest of the series, so that 
the rule of proportion shall apply to the leading overall 
dimensions and center-to-center distances. 

3. The stroke is the best detail in which it starts out, 
the cylinder diameter being as nearly as possible to the 
correct ratio with the stroke. 

t. Detail dimensions must follow the law of similar- 
ity except where special exceptions may be felt necessary. 
If certain parts are to be increased by 20 per cent., their 
linear dimensions should be increased by 10 per cent. 
Thus, if the piston-rod diameter and main-neck diameter 
are 6 in. and 16 in. respectively, they will become 2.64 
in. and 7.05 in. for a smaller engine of ratio 0.4, but 
strengthened 20 per cent. by a new ratio of 0.44, for 
6 & 0.44 2.64 and 16 & 0.44 = 7.04. 

5. An objection to the change of ratio for small engines 
is that the increased size of details tend to overthrow the 
overall dimensions from their true ratio. 

Altogether the author makes a very good case of follow- 
ing the law of similarity. He points out that it is not 
new, but that the work of pioneers has been almost en- 
tirely ignored. Thus, Froude determined a law for the 
speed and power of ship models, though his law does not 
follow an exact or simple linear law. Osborne Reynolds 
showed years ago how small models of estuaries could be 
used to indicate many years of tidal action in a few 
days. And in 1875, James Thomson read a paper en- 
titled “Compression of Similar Structures as to Elas- 
ticity, Strength and Stability,” © 

As a steam engineer, Mr. Foster has applied the law 
to steam engines, but it may fairly be applied to all other 
machines. Reduced to simplest form the law of similar- 
ity is graphically shown by a straight-line diagram, such 
as Fig. 1. Ordinates such as ab and cd, drawn from the 
line OA to the diagonal OK, give the relative linear di- 
mension of a detail for the engine or machine of which 
the stroke, or whatever may be the basic feature of design, 
is represented by the length Oa, Oc. In the usual method 
of design, at least for such items as cylinder thicknesses 
and other parts to which a fixed excess is given, the di- 
agonal OK is replaced by a parallel diagonal 7S, the 
height OT being the fixed excess. Thus, the ordinates 
from AB to TS are not proportionate to their distance 
from QO, as when the diagonal originates from O. 
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Using a Gage in Grinding 
Accurate Tapers 


In grinding tapers there is more or less risk of spoil- 
ing work on account of pieces varying in length or in 
depth of centers. This gave me considerable trouble until 
I made the simple gaging attachment shown, which costs 


but a few dollars to make and puts the operator in a 
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THE GAGE IN POSITION 
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FIG.4 HOW IT IS USED 


A GAGE FOR GRINDING TAPERS 
position to know just how his work is coming out. It 
has cut the production time almost in half and eliminated 
all scrap work except in cases of carelessness. 

With this device the operator is not afraid to take 
heavy cuts, as he knows just what he is doing. Much 
time is saved, as he does not have to take the work out of 
the machine every few minutes to gage it. It takes but a 
few seconds for adjusting, and the work is not removed 
until finished; with proper adjustment every piece will 
gage perfectly. 

In Fig. 1 is shown the slip center fitted to the headstock 
of a grinder. The center body A is drilled and reamed 
enough to give the slip center B a good long bear- 
The latter is made of tool steel hardened and ground. 


deep 
ing. 


Letters from Practical Men 
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Pins C' are pressed, one in the center body and one in the 
slip center to keep it from turning with the work. The 
small end D of the center body is drilled and threaded 
for adjusting rod F’, which abuts against the slip center at 
point £, 
footstock will keep the center B back in place at all times 
and allow any reasonable adjustment to be made. 

The indicator used Fig. 2. 
[ cut off the upper part of a Norton backrest as a base 
for this and fitted the body H of 14-in. cold-rolled steel. 
This is fastened to the base by a screw in the slot Q, 


forcing it out when desired. The spring in the 


for locating is shown in 


which allows the body to be adjusted back and forth to 
tapers of The hand J 
swings on the pivot J, the spring L holding the point K 


take large or small diameter. 


against the shoulder of the taper while adjusting. When 
adjusted properly, the point WV will correspond with the 


line LV, 

The pin O is pressed in the body H for the sliding 
wedge P to work against. This wedge is to throw the 
point A away from the shoulder of the taper while 


grinding and when placing or removing work. 

I have had two of these attachments in constant use on a 
Norton and a Landis machine for almost a year without 
repairs of any kind. They are very satisfactory. Fig. 4 
shows the appliance in position. 

C. W. Evans. 

Detroit, Mich. 

x 
Different Ways of Doing the 
Same Work 
Fig. 1 shows a machine post that was originally put 


The operators had trouble with 
The cost of fixing the parts 


together with taper pins. 
drills and reamers breaking. 











that were wrong was a large percentage of the total 
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THREE METHODS OF ASSEMBLING A SMALL POST 


cost, and a filing operation had to be done after the pins 
were In place. In addition to these difficulties, the pins 
sometimes worked loose. 

The suggestion was made to solder the parts together, 
and after some time we had the soldering going in the 
following manner (see Figs. and 3) 

The threaded plugs were put on the aluminum wires 
of the little rack. These wires were tapered to fill the 
threaded holes and hold the plugs, and the loaded rack 
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was dipped into the solder and heated to about 300 deg. 
F., or hot enough to sizzle. Then, while warm, it was 
dipped into the soldering salt, rapped against the side 
of the cup to remove the surplus salt and dipped into 
the solder again. The parts were coated with solder in 
a second, and the rack was removed and rapped against 
the inside of a ladle to remove the surplus solder. 

The tubes were treated in the same way, a handful 
at a time. Then the plugs and tubes were held over an 
vpen flame until the solder coating was melted, the plugs 
were pushed into the tubes and all were cooled in water. 
The arms were treated in the same way and pushed on 
the tubes. 

Each of these operations took about a second for a hand- 
ful of parts. We saved the filing and repairing and had a 
post that could not be taken apart except by heating, all 
it 40 per cent. of the former cost. 

About a year later we obtained an electric spot welder. 
One day we tried to weld the tubes and filed out two 
contact points, as shown in Fig. 4. These points were 
jy in. apart when the tube was gripped between them. 
This kept the tubes round and gave us one spot on each 
side which was stronger than the sheet-steel arms. By 
giving the tube one quarter turn and making another 
contact, we got four contact spots. A low voltage had 
to be used to give the metal time to fuse slowly, otherwise 
it would fly out and leave a hole and burrs. 

This welding method is 10 per cent. cheaper than the 
soldering, or only about 35 per cent. of the cost of taper 
pinning. With few exceptions such riveting work is 
now done on the spot welder or soldering bench. 

EK. Estwinea. 

Bridgeport, Conn. 

2} 


Casting Nuts on Screws 


On a well-known make of hoisting engine, the fric- 
tion between the gear and drum is obtained through a 
screw about 134 in. in diameter, with two Acme threads 
to the inch. This screw runs in a phosphor-bronze nut 
and is subjected to considerable use during the operation 
of the engine. It is therefore desirable to obtain a good 
fit between the screw and nut, as well as a durable surface 
on the threads of the latter in order to prolong its life. 
The result is obtained in the following described manner: 

After the screw has been cut in the ordinary way, it is 
sent to the foundry to cast the nut in place. Before be- 
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SCREW AND CAST NUT 


ing placed in the mold, the screw is coated with a graphite 
mixture t A nut 
cast in place makes close contact with the screw, entirely 
lilling the threads. The screw and nut are then placed 
in the lathe, between centers, where a thread and bearing 
are cut on the outside of the nut to fit into its housing. 
Each nut is machined upon its individual screw. The 
screw is then locked in a bench vise, and by placing a 
wrench upon the flats on the nut, only a small effort is 


prevent the adhesion of the bronze. 
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required to remove it. By using a little oil on the screw 
and working it backward and forward a few times a 
smooth hard surface results which fits the screw perfectly. 
C. A. KUHN. 
suffalo, N. Y. 


Enlarging an Engine Piston 


The other day we did what to us was a novel stunt for 
enlarging a gas-engine piston. The engine being single- 
cylinder and requiring reboring, we did not wish to go to 
the expense of pattern, core box and a new piston casting. 
So we drilled a line of holes lengthways of the piston at 
the top and bottom and partly around the head. Then, 
by heating the entire piston we were able to wedge 
apart enough to machine to fit the same cylinder afte1 
reboring. When sufficiently spread and while still ver\ 
hot, we welded the piston along the drilled lines with an 
oxyacetylene welding torch. 

The cost of this job was about the same as getting a 
pattern and core box made and a new piston cast and 
machined, but as we have no foundry we saved our cus- 
tomer about two weeks’ time and did all the work in our 
own shop. By using a good flux we had practically no 
difficulty in machining the ~iston after welding. 

Lew. W. SPavuLpING. 

Lewistown, Mont. 


Two Drilling-Machine Hinks 


It does not seem to be generally known that every 
sliding-head drilling-machine of the lever-feed type has 
in itself the very best down-feed stop, so far as being 
absolutely safe is concerned. When we have a number 




















FIG. 1. USING UPPER COLLAR AS A DRILL STOP 


of pieces to drill that must be alike in depth, without 
any possible chance of missing it, this method is used: 
The right hand pulls down the feed lever to its limit 
—fixed of course by the end of the rack striking the 
spindle as in Fig. 1. If it is known how far from the 
table the drill end should be, it is a simple matter to 
place a piece of the right thickness on the table. Another 
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way is to drill one piece correctly, being sure that the 
drill is all the way up in the chuck. With the lever 
clamp of the sliding head loose, the act of pulling down the 
feed lever will find the position at the top end of the 




















FIG, 2. ANGLE FIXTURE FOR DRILLING PISTONS 


sleeve. Clamped at this point it is very safe. An angle 
rig for holding the automobile piston for light drilling 
is shown in Fig. 2. We find this better than an ad- 
justable table of the tilting type. 
. WILLIAM PILTON. 
Philadelphia, Penn. 


An Extension Collet 


Some time ago we had a number of pieces to machine 
that required a larger spring collet than is used on our 
Rivett bench lathe. I the extension 
adapter shown, which has become very useful in the shop 
The body A is of cast iron and 


therefore made 


on account of its range. 











Cc 
AN EXTENSION COLLET 


threaded to fit the nose of the lathe spindle, the opposite 
end being bored out to fit the spring collet C. 

An extension B was then made to connect the draw- 
bar with C. The dimensions of B correspond with the 
collets furnished with the lathe, except the head, which is 
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threaded inside to {it the end of C. 
for itself, 


It has already paid 


P. J. CassIDy 
Cambridge, Mass. 
Screw-Slotting Fixture 
The 
screws firmly while the tops are being slotted, 


Various-sized 

When it is 
used on a Brown & Sharpe hand miller these screws can 
When the screw 


fixture shown is designed to hold 


be turned out at a rapid rate. has been 


slotted, by releasing the jaws and having a couvebllent 
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SCREW-SLOTTING FIXTURE 


underneath, further handling is rendered unneces- 


This allows the operator to devote his entire time 


box 

sary. 

to placing the screws In position. 
The 


sketch shows its general construction, 


Is extremely simple, and a study of the 
The jaw A 18 


dey et 


solidly held by two screws, while the jaw B is free to be 
moved by the handle shown. In the side view a screw Is 
shown, dotted, in position for slotting. 
James H. Moore, 
Hamilton, Canada. 
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Large Work in the Small Shop 


We hear a great deal about the old-time machinist be 
but I that he still lives 
and prospers in the small shop located In some small 
This species has to be able to do any 


almost extinet, assure you 


Ing 
country town. 
thing with the tools at hand, and if he failed his repu 
tation would be ruined forever. 

The writer has been in the 
first machine that he ever ran was a woock 


Th 
lathe 


business 30 years. 


n-bed 


with a chain feed. This shop, complete, consisted of 
the following tools. The woode! -bed lathe, which Was 
then about 50 years old I think: a modern 12-in. lathe; 
a 5-ft. by 20-in. by 20-in. planer; a drill press, emery- 


wheel stand, and a small forge. 
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The boss would take any kind of a job and get away 
with it. In those days all pulleys were cast iron, and a 
great number of sawmills being in our vicinity, boring 
out pulleys and flywheels to larger diameter was com- 
mon practice. 

We had no mill to put these in, but Fig. 1 will show 
the method that we employed. The flywheel or pulley A 
was blocked up from the floor high enough to get under. 
The bar B was just a plain piece of turned iron shafting 
supported by guides bolted to planks CC. These guides 
were made of hard maple. The planks were shimmed out 
from the hub as shown by blocks, far enough to enable 
the machinist to locate the bar in the center of the hole 
to be rebored or trued from the rim. ‘This bar was 
driven by the sweep, which was actuated usually by the 
cub while the boss fed the bar down by turning the jack- 
screw. If you never handled a sweep in boring out a 
large pulley, you have missed an experience that yo 
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by 8 ft. between centers, and the place to be turned was 
tapered. I first made a steadyrest of maple and laid out 
and chipped four flat places on the end of the shaft so 
the chuck jaws would have a straight surface to bite on 
I realized that it must be gripped very strongly, so used 
the inside of the jaw next to the chuck face. This lathe 
happened to have a compound rest. I measured: the pro- 
peller bore by making two pin gages and noting the taper 
for the length. It was easy to compute this taper for a 
given length on the place to be turned. Then I turned 
a short place on the large end of the fit to the exact size, 
and 6 in. toward the chuck turned another place to the 
exact size to be finished, then set the compound rest to 
this taper by sliding a tool the full 6 in. and measuring 
between the tool point and shaft with a piece of wire. 

After the turning was finished I chipped and filed off 
the half-inch taken up by the chuck jaws, and draw- 
filed the full taper to make it smooth. 
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LARGE WORK IN THE SMALL SHOP 


would never forget! Although the method was primitive, 
good results were always obtained. 

Fig. 2 shows how the old man planed on the smal! 
planer the valve seat of a cylinder which was about 16- 
in. bore by 24-in. stroke. He took the crossrail off and 
clamped it to the bed, converting the planer into a shaper, 
then put the cylinder on the floor and if I remember 
rightly, he just drove a few wedges and a few nails in 
the floor to hold it in place. The cut to be taken off, of 
course did not exceed ay in. 

My next place was with a sawmill. Our machine shoo 
was an 18-in. by 8-ft. lathe and a drill press. The near- 
est machine shop was 25 miles away and could be reached 
About the first job I had was some job! 


only by boat. 
One was ordered by 


A tugboat propeller was broken. 
telegraph from the people who made the one that was 
broken, and when it came it was found to be 14 in. too 
small in bore. As time was very valuable, I was called 
into consultation, and decided that I could turn the shaft 
down to fit the bore (IT was then 17 years old). “Fools 
rush in where angels fear to tread !” 

How we did it is shown in Fig. 3. The shaft was 9 in. 
in diameter and 14 ft. long; the lathe was 18 in. swing 


As this shaft weighed about 2800 lb., it is a miracle 
that it ever stayed chucked until finished. 

Fig. 4 shows how we would rebore a pulley if there 
was not over ;\; to take out. This was simply a counter- 
boring bar. The bar A on the large end would be the 
size to be finished, the smaller end of bar would fit the 
bore of pulley, a single-lip cutter B in a round hole, held 
by setscrew D. The groove C was for the chips to drop 
through. We simply put the pulley to be bored in a 
horizontal position, inserted the bar clamp on the sweep 
and the cut did the rest. 

These are just a few examples of what was done long 
ago, but I assure you that these and many others of the 
same character are done every day in the small shop at 
the present time. 

F. C. Mason. 

Grand Rapids, Mich. 

wR 

PAYING WORKMEN BY CHECK—This is an institution of 
the Devil. Workers object to going to a bank, where it 
takes no time; so they are apt to go to a saloon that will 


cash the checks. Where identification is necessary, if often 
works injustice. Workers should be paid in cash, and in 


small denominations, so that they will not have to get large 
bills broken in a saloon, or pretend that they have. 
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Wanted--A Micrometer 


On page 222, Vol. 42, Mr. Terry makes a suggestion 
for a micrometer on the lines of a spherometer, for meas- 
uring work while in motion. Having often felt the need 
for such an instrument, especially for large diameters, | 
submit the following, which may throw some light on the 
problem. 

To measure work while in motion cannot be classed as 
good practice. It is not conducive to accuracy and only 
the roughest readings can be taken, because of vibration 
To be of value the in- 
“diameter” 


and the wear of the gage points. 
strument must give direct readings, that is, 
and not the advance of the sliding gage point, as this 
would require the use of a chart or else the making of a 
calculation. Also, the instrument must be presented 
perfectly square to the work, which is dependent entirely 
on the human element. An instrument on these lines 
apparently leads itself to a wide range, but whether the 
range is large or small the same difficulties would have to 
be met. 

It seems to me that this type of micrometer is suitable 
only for measuring above and below a given diameter, 
that is, one micrometer per diameter, if it is to have a 








MICROMETER THAT MEASURES TO 0.01 Is. 


A “V"-TYPE 
convenient-sized dial indicator. Also, assuming that it 
is possible to record accurately to, say 0.001 of an inch 
in diameter, the actual movement of the sliding gage 
point will be something less than one-millionth of an 
inch! 

The gage shown herewith may be of interest. It is 
based on the principle of the 60-deg. centering block, 
which gives us a convenient working basis, for it will be 
obvious that the scale on the gage shown is in the ratio 
of 2 to 1 relative to the diameter of work. I designed 
this instrument about 10 years ago for measuring shaft 
ing to 0.01 of an inch. It consists of a 60-deg. V fitted 
with hardened-steel faces, these being integral with the 
barrel in which slides the anvil under spring pressure. 
The anvil is suitably marked to give direct readings to 
0.01 in., the cone on the barrel being the datum line. 
The crosspin is actually a wedge, being used to lock the 
anvil. 

H. Woopwarp HawkIns. 

Bilton, W. Rugby, Eng. 





Discussion of Previous Question 
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Cutting Off Chisel Ends 


The article under the above title by Joseph K. Long on 
page 1094, Vol. 42, leads me to send the description of a 
tool for the same purpose, but more simple and inex- 
pensive, as the blacksmith can make it himself. 

In the illustration A is a carbon-steel forging made t 
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CUTTING OFF CHISEL ENDS 


fit the square hole in the anvil, B is an iron or soft-stee! 
plate that fits on the shank and rests on the face of the 
anvil. This saves the cutting edge of C, which is made 
like an ordinary blacksmith’s chisel only one-sided and 
about 34-in. thick at the point. The tool has a wooden 
handle. The part ) can be made any width to suit almost 
any class of work. The cutting edges should be hardened 
and tempered to a blue color 

GEORGE COLEs. 
Decatur, Il. 


Determining the Capacity of 
Elliptical Tanks 


On page Vol. 42, 
method for computing the cross-sectional area of ellip- 
tical-shaped bodies, that is, those composed of circular 
arcs. In the form given this is very handy and accurate 
For a true ellipse the simpler 


875, George 8S. Wheatley gives a 


to within about 5 per cent. 
and more accurate formula should be used—0.7854 Dd or 
#Rr—in which the symbols represent the diameter or ra- 
dius of the major and minor axes respectively. 

Mr. Wheatley says: “Through any point A within the 
tank shown, ete.” By a little thought it should be ap- 
parent that this statement is incorrect and that the point 
A must represent the center of the figure, when all di- 
ameters taken passing through this point will be at a 
maximum and at this point only. 
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Of course, the greater the number of readings taken, the 
greater the accuracy, which is not much affected by even, 
odd or irregular-spaced diameters, so long as they cut the 
center of the figure. 

H. Woopwarp HAWKINs. 

Rugby, England. 
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Repairing a Broken Crankshaft 


Some twe years ago | met with almost the same prob- 
lem as the one illustrated on page 873, Vol. 42, by S. Reid. 
The crankshaft was broken as shown in Fig. 1 at A, 
and at B is shown how it was prepared for welding with 
the oxyacetylene torch. After two V-blocks were clamped 
to a surface plate in order to keep the crank in line and 
the webs parallel, we proceeded with the filling in, a small 
amount of metal being applied all round the pin. The 
shaft when cooled down was put in the lathe and found 
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FIG.1 REPAIRING A BROKEN CRANKSHAFT 


FIG.2 
CRANNSHAFT PARTS 


PREPARED FOR WELDING 








FIGS. 1 AND 2. PREPARING A CRANKSHAF Yr FOR 
WELDING 
to be out about 0.03 in. After straightening, the pin 
was turned to its correct diameter. 

If I had been in Mr. Reid’s position, I should have 
prepared the crank as shown in Fig. 2 at A, filled in with 
metal and so saved a great amount of extra work. I also 
fail to see what was to be gained by forming the collar 
on the crankpin ends. From my knowledge of oxyacety- 
lene welding, Fig. 2 at B shows how this job would have 
been most efficiently prepared. 

H. HELLFRITSCH. 

Stockport, Eng. 
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Psychology in the Shop 


It has been said that no one scheme or policy of 
management will get the best out of all men. I believe 
the same statement can be amplified to cover the choice 
of the methods of management by foremen or superin- 
tendents, to the end that each may use a system which 
fits in with his own personality. 

On page 830, Vol. 42, reference was made to a very suc- 
cessful foreman, who had so far secured the codperation of 
his men as to enable him to go home, leaving an overtime 
force at work, with complete assurance that no one would 
loaf on the job. This was indeed an achievement of first 
importance, and it is an everlasting tribute to the 
ability of the foreman. 
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lt was my pleasure to have been associated with a 
works manager of undoubted skill as an organizer, whose 
methods had been proved correct, at least for his own 
personal use, by years of unvarying success in several 
plants. This man could give orders for a job and go 
away with full assurance that it would be done as 
directed, and promptly. He could spare time for any 
matter that came up and seemed never to be hedged in 
by details, yet he knew all that was going on of any 
importance. So far he is the exact likeness of the fore 
man above referred to. 

In an herioc effort to start a new line in a new plant, 
it was necessary for the greater part of a year, to do 
considerable overtime, especially on patterns and _ tools. 
Instead: of leaving the men and going home, this manager, 
freed from his routine duties of the day, would go back 
and forth through the works from job to job, sometimes 
taking hold of the work and doing it personally, but 
always inspiring in every man a real interest in the 
development of the plant, and doing it so whole-hearted]) 
that the most cynical was cenvinced that the old man 
was not merely trying to see who was loafing. In fact, 
it Was a case of genuine leadership. The method fitted 
the man. 

To some of us it is given to get results as the first 
mentioned did. To others, the latter method, 
Some 


foreman 
as carried out by this manager, is better adapted. 
of us can keep a repair gang cheerful on the hardest, 
dirtiest job by strolling in and giving a hand for a few 
minutes, long enough to get black hands, and convince 
the gang that we could and would change places on 
occasion. Others would cut a sorry figure if they 
attempted this. The choice of method is up to the fore 
man, but there is only one standard of success. I heard 
it well expressed by a machine designer, who said: 
“The old man seems to be able to make us work like 
the devil, without our minding it in the least.” 
H. W. Jounson. 


Poughkeepsie, N. Y. 


Portable Centering Machine 


[ was much interested in the article, “Portable Cen- 
tering Machine,” by H. W. Conrad, page 874, Vol. 42, 
and no doubt for the class of work and locality in which it 
had to be done, it deserves what has been said about it. 
But as the weight of the shaft is about 600 lb. and the 
tool had to be especially designed and made, I believe, it 
would have been the proper thing to so design it that it 
could be fixed and supported by the bar and so save the 
time of adjusting the machine, incidentally cutting down 
by four-fifths the weight that has to be hauled about, and 
saving half the cost of the apparatus. 

[ do not see why a heavy gear is required to give a fly- 
wheel effect, for if the spindle and gear wheel is made so 
as to give ample strength, it will have all the momentum 
required. If the weight is reduced so that the machine 
can easily be carried in one hand, we also save the trolley 
and floor space and keep the apparatus from being dam- 
aged while in use. To facilitate carrving about, a wooden 
chest with good strong handles should be provided. 

F, HILLMAN. 


Stockport, Eng. 
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Editorials 





Uniform Costs Versus Uniform 
Selling Prices 


Selling prices that have 
Orders 


Reckless bids upset business. 
no proper relation to cost unsettle the market. 
and contracts that cannot possibly yield a proper profit 
disorganize industry. Is it any wonder that in the past 
there have been combinations in industry formed with 
the purpose of maintaining price standards? Today such 
combinations are illegal under our Federal laws. Com- 
binations to maintain prices are a thing of the past, and 
now some means to avoid selling at prices below cost is 
needed. This need is as great among small machine shops 
bidding on job and specialty work, as among the larger 
plants manufacturing regular lines of product. 

A legitimate means to use—means free from any pos- 
sible objection—is that of standardized Costs 
If costs can be placed on a proper 


costs. 
govern selling prices. 
comparable footing, selling prices will take care of them- 
selves. No manufacturer will deliberately and continu- 
ously sell any article below cost. He knows better. But 
if his knowledge of his own costs is imperfect it is very 
possible that he will receive crazy estimates and send in 
wild bids. 

The basis upon which unit costs of machine-shop work 
can-be operated may not be an easy one to find, but the 
search need not be fruitless. Some way can be discovered 
whereby the cost of milling in one plant can be compared 
with the cost of milling in another. The same can be 
done for drilling, turning, planing, boring, tapping, slot- 
ting, and so on for all basic machine-shop operations. 
Some recognized national organization might establish 
such a system, collect information from as many machine 
shops as would supply it, average the figures given, and 
then publish a yearly report. 

We can easily imagine how great would be the value 
of knowing that in a certain year $500,000 worth of turn- 
ing of a certain kind was reported upon, and the average 
cost was so many cents per square inch of surface turned. 
Another valuable item might cover the square-inch cost 
of planing cast iron, another the linear-inch cost of 
threading steel, and so on through the basic operations. 
The advantages that would come from the use of such 
information would be greater than their mere aid in fixing 
proper selling prices. If a machine-shop owner or man- 
ager received such a report and saw that his planing cost 
was much higher than the average reported, he would be 
pretty apt to get busy and find out why. Thus would 
come a tremendous spur toward a reduction in costs. 

Belief in the feasibility of such a scheme is increased 
if one can turn to a parallel. In this case it is easily 
found. The United Typothete for several years has com- 
piled a sheet of average costs exactly in line with the sug- 
gestion here made. As many print-shops as will, send in 
at the end of the year a statement of the cost of various 
items, according to a fixed schedule. Before these items 
can be made up a uniform method of costing must be 
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accepted. This has been done. Thus the figures sent in 
by various print shops are comparable. 

A committee takes these figures and prepares a report, 
or statement, which gives the totals for the various print- 
shop operations, and then works out averages from these 
totals. This report gives the best possible idea of what 
print-shop work should cost in the United States. 

In the interest of improvement and progress in machin- 
ery building may we one of these days see this example 
followed in the machinery-building industry ! 


xs 


Relation Between Maximum 
Strength and Hardness 


For a number of years there has been an industrious 
search for a relation between the maximum strength and 
the hardness of steel. Such studies have been greatly 
stimulated by the development of modern alloy steels and 
particularly by the processes of heat-treatment. We now 
have steel whose maximum strength varies from 50,000 
to over 300,000 lb. per sq.in. Great 
derived from some method whereby an accurate determin- 
ation of the physical properties of finished steel parts could 
be easily and cheaply made. The accepted method to- 
day is to cut a test bar and make the regular physical 
tests. This is not only expensive, but is likewise a tedious 
operation, particularly in the case of heat-treated steel 
having a strength of 200,000 lb. per sq.in. or more. Such 
steels are machined with the greatest difficulty, except by 
the process of grinding. 

A number of attempts have been made to connect the 
hardness of the finished steel with its strength. Hardness 
is easily measured, the test does not destroy the piece, and 
if it can be shown to be an accurate measure of physical 
properties, we have in hand a practical means of determin- 
ing the strength. 

The latest paper to discuss this relation between maxi- 
mum strength and hardness of steel was presented at the 
June meeting of the American Society for Testing Ma- 
terials, by Robert R. Abbott. It is based upon the result 
of a most extended research, combining no fewer than 
3932 tests. {t is restricted to the results obtained on 
carbon, nickel, chrome-vanadium, high-chrome-nickel and 
low-chrome-nickel steels. It is further restricted to a 
comparison between the maximum strength and hardness 
numbers, although other physical tests were conducted on 
the specimens. The low-chrome-nickel steel had a nickel 
content about 1.5 per cent. and a chrome content about 0.5 
per cent.; the high-chrome-nickel steel had a nickel con- 
tent about 3.5 per cent. and a chrome content about 1 


benefit would be 


per cent. 


Three diagrams are given for each kind of steel: The 
first shows the relation between Brinell hardness and 


maximum strength; the second, between sclerescope hard- 
ness and maximum strength; the third, between Brinell 
and scleroscope hardness. 
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Kach diagram reveals a large dot-spotted area having, 
roughly, a rectangular outline. In each case the author 
has drawn a straight line through the group of dots and 
says: “. .. it is evident that within reasonable limits 
they all lie approximately along a straight line, or, ex- 
pressed mathematically, the relations existing between 
Brinell and maximum, scleroscope and maximum, and 
Brinell and scleroscope are straight-line functions of each 
other.” The straight lines were drawn by using the la- 
borious method of least squares to locate their most prob- 
able positions. 

Once the lines are drawn, it is easy to write their equa- 
tions, and the paper gives the following, in which M equals 
the maximum strength in pounds per square inch, B is the 
Brinell, and S the scleroscope hardness number: 

Equations Connecting 


Maximum Strength and 


Kind of Steel Brinell Number 


I eT rr as M = 1000 (0.73 B — 28) 
Nickel. ian M 1000 (0.71 B — 32) 
Chrome-vanadium.. . M 1000 (0.71 B — 29) 
Low-chrome-nickel : M 1000 (0 68 B — 22) 
High-chrome-nickel. . M 1000 (0.71 B — 33) 
All grouped together.. we M 1000 (0.70 B — 26) 


Equations Connecting 
Maximum Strength and 


Kind of Steel Selcrescope Number 


Carbon..... M 1000 (4.4 8 — 28) 
Nickel. wr - ; M 1000 (3.58 — 6) 
Chrome-vanadium. . . M 1000 (4.28 — 2) 
Low-chrome-nickel M 1000 (3.78 — I 
High-chrome-nickel M 1000 (3.78 — 3) 
All grouped together.. M 1000 (48 — 15) 


Equations Connecting 
Brinell and Scleres- 


Kind of Steel cope Numbers 


NS cede amaniig wwe’ B 5.6 + 14 
Nickel. . . B 55 + 48 
Chrome-vanadium.. . B 5.58 + 27 
Low-chrome-nickel B > 4858+ 33 
High-chrome-nickel B #8S + 58 
All grouped together. B 5.58 + 28 


These equations undoubtedly give a clear idea of the 
relations that they include, but from an examination of 
the diagrams it is not self-evident why a straight line 
should have been selected as the proper form of curve to 
express the relations of the plotted dots. It is true that 
the points group themselves along the lines as plotted, 
the grouping being closer in the case of the Brinell-maxi- 
mum-strength than in the case of the scleroscope-maxi- 
mum-strength diagrams. But is is conceivable that the 
percentage of error along some portion of the curve may 
be considerable. It is noticeable on practically all of the 
hardness-strength curves that the plotted points do not 
group so closely to the line for the higher as for the lower 
values, 

These comments do not in any way detract from the 
value of Mr. Abbott’s work, but do point out that still 
more research is undoubtedly needed in this particular 
field. It is reasonable to assume that a fair and useful 
idea of the relations between hardness and strength, for 
the kinds of steel investigated, can be obtained from the 
formulas given. 

Army Officers in Private Plants 

While the recent decision of Secretary of War Gar- 
rison to allow army officers to resign for the purpose 
of building new plants for the manufacture of ammuni- 
tion is a trifle unusual it should meet with general 
approval. For it should be remembered that they are 
always available should the Government require their 
services In its own plants and that there would be no 
hesitation in responding to the call. 

This is in line with the sane policy of preparedness 
we have recently advocated, not by storing up hundreds 
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of tons of war material that we hope never to use, but by 
preparing for its manufacture in case of necessity, in 
the shortest possible time. Another advantage will lie in 
the experience that will be secured by the officers wh 
take the places of those going with private plants. 

The question of remuneration, even though it be tru: 
that they will receive from four to five times their sal 
ary in the army, is not of great importance at this 
time. It would be perfectly logical of course, on ac 
count of all their education and training being at gov- 
ernment expense, for their services to be loaned and 
the excess over army pay turned into the United States 
Treasury. But no one will begrudge them the extra 
remuneration if they bear in mind that the Government 
has first claim on them in any emergency. 

In this connection it may be well to point out 
that salaries five times as large as paid the army are 
only possible because of large profits. And, as the offi- 
cers educated and trained by the Government aid in 
establishing these plants, it is equally logical that these 
profits should be largely reduced, if not entirely elim- 
inated, should this country be compelled to defend itself 
against attack. For, while a portion of the men are 
risking their lives at the front practically without pay, 
those who are assisting in the country’s defense by mak- 
ing ammunition should certainly be content with a living 
wage or salary and need neither bonus nor dividends to 
stir them to their utmost. 

By making everyone engaged in the manufacture of 
arms, ammunition and other war supplies fully realize 
that they are just as much a part of the army of defense 
as the enlisted men at the front, there will be no ques- 
tion of strikes, bonus or profits to delay production. Such 
an attitude, coupled with the facilities and the experi- 
ence we are now getting, is the most efficient preparation 
that we can make. 

- 


Teaching Machine Operatives 

The lack of trained men is being felt very keenly in the 
rushed condition of many of the large shops and brings 
home to us once more the problem of training men for 
machine-shop work. And while nearly all shops have 
more or less special methods and ways of doing work, a 
sort of general training must precede the operative into 
the production department. Otherwise the output is 
bound to be seriously impaired. 

As a partial solution of this problem the Pierce-Arrow 
Motor Car Co., Buffalo, N. Y., is trying out a plan that 
has several novel features and that seems to be working 
out quite satisfactorily in the departments where it has 
been introduced. These are the automatic and semiauto- 
matic screw-machine and the engine-lathe departments, 
all these tools being used to a large extent. 

As all the machines are not used by the night force, a 
good man is assigned to a small class of learners who come 
at night to get the rudiments of the work and the ma- 
chines. Simple pieces and short runs are taken and as 
much instruction as possible given with each kind of work. 
The students receive a good hourly rate while learning, 
and as soon as a man shows a grasp of the situation he is 
transferred into the manufacturing department. Some 
bright students with mechanical tendencies get a fair 
grasp of the machines in a couple of weeks and imme- 
diately join the productive force. 
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Heavy Cylindrical Grinder 


Though built along similar lines, the grinder shown 
in Fig. 1 is much heavier in many ways than former 
models made by the Queen City Machine Tool Co., Cin- 
cinnati, Ohio. Primarily, it was designed to do heavy 
shell grinding, though any heavy plain cylindrical, taper 
or form grinding within its capacity may be done on it. 

There are no overhead works, and only one belt is re- 
quired if driven from a lineshaft or a flexible coupling in 
place of the clutch pulley for individual motor drive. 
The work table is stationary except that it swivels; there- 
fore the centers are supported at all times, even up to the 
The table is very heavy and turns 
is graduated in 


maximum capacity. 
on a hardened plug in the center. It 
degrees and inches and has a precision setting adjust- 
ment for taper by means of the small star wheel at the ex- 
treme right. The head is extra heavy and belt-driven, 
thus avoiding all chance of transmitting gear marks to 
the work. Steadyrests support the work at two points 
each—underneath and in front 
justed independently of the other. 

The wheel carriage is a very long casting carried on 
front flat and rear V 
and grit. It is fed along by a hardened-steel pinion 
which meshes with a steel The steel 
pinion is cut integral with a hardened and ground shaft 


each support being ad- 


bearings protected from water 


rack underneath. 
which has an outboard bearing support in the back of the 
bed. All bearings are bushed. As th 
the moving member it has the advantage of being a con- 


wheel carriage Is 


CTT TTD tit 


reversal. It 


will throw out automatically when work is to size. The 
0.0002 in. 


in. reduction in diameter of work at each 


disk below the handwheel is graduated to 


The water supply is ample for all needs and is provided 














FIG THE WHEEL-DRESSING DEVICE 


a vane pump which has all its working parts out of 


water. The tank is and has a double set of 


nc 


separate 
the water. 

2, there are 11 
these 
width 


to remove dirt and grit from 


In the bearings indicated by A in Fig. 


reduce the 


Bois six 


hearings designed to Iriction at 


nts. The drive pulley inches in 

















FIG. 1. HEAVY CYLINDRICAL GRINDER 


stant weight. The wheel spindle is large and locally 
hardened at the bearings, and then accurately ground 
and lapped. The bearings are phosphor bronze provided 
with easy means of taking up wear. They are lubricated 
by sight-feed oiler and the slots are packed with felt. 
The crossfeed can be worked either by hand or auto- 
matically. The automatic range is from 0.00025 to 0.004 














BACK VIEW, SHOWING BALL BEARINGS 


FIG. 2 
and runs on a heavy hub, or sleeve, instead of directly on 
the shaft. The supporting bracket has also been made 
much heavier The pulley C and consequently the 
idler pulleys are six inches wide. The belts 
While the work centers ar bored stand- 
Morse taper, they are lat 
5 if desired. 


here. 
used are 
double-chrome. 
No. 4 


heavv enough to be bored for No. 


ard for enough and 
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A special feature of the machine is the profiling at- 
tachment for shaping the face of the wheel for “straight- 
in” form grinding. This attachment is shown in Fig. 
3. As the machine is extra long, the wheel may be run 
back and dressed at any time without disturbing the 
work. The attachment consists of a block set on the work 
table, carrying a parallel slide operated by the ball-crank 
A. A diamond is clamped in the slide and projects at 3. 
A profile form is screwed to the front of the block at C. 
As the slide is fed along the follower D is kept in contact 
with the profile form by means of the spring Z. This 
gives a quick and accurate method of dressing the wheel 
to whatever shape the profile form is made. 

The machine is rated as 12x36-in.; will grind tapers 
up to 4 in. per foot or up to 19 deg.; there are 12 work 
speeds of 20 to 294 r.p.m.; there are also 12 traverse 
speeds of 5 to 120 in. per min.; the weight is 8000 |b. 


S27) 


Heavy-Duty Drilling Machine 

The illustration shows an improved three-foot heavy- 
duty radial drilling machine built by the Fosdick Machine 
Tool Co., Cincinnati, Ohio. In general, 
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Friction-Clutch Pulley 
The high-powered friction-clutch shown disassembled in 
Fig. 1 and in section in Fig. 2 is made by the L. W. 

















FIG. 1 FRICTION-CLUTCH PULLEY 


Carroll Manufacturing Co., Batavia, Ohio. It is of 
simple and compact construction; the large diameter of 





the machine follows the design and 
construction of the previous types of the 
builders. The base is surrounded by 
an oil channel that runs completely 
around the column, so as not to weaken 
the cross-section of the base imme- 
diately in front of the column, where 
the greatest rigidity is required. As 
the flange around the channel is placed 
flush with the working surface, the ma- 
chine may be embedded in concrete to 
the floor level, if so desired. A feature 
is the fact that the “high point” in the 
channel is at the extreme outer end of 
the base and drains around both sides 
to the rear of the column. This per- 
mits the operator to keep the channel 
from choking with chips, without leav- 
ing his positien. The table is of rigid 
construction and is provided with chan- 
nels for the lubricant, leading to a 
pocket at one corner. This may be 
drained into any receptacle, thus avoid- 
ing the necessity of pump and piping 
for the occasional steel drilling or tap- 
ping job. The reinforced lower end of 
the column was made possible by adopt- 
ing the table of this type instead of the 
swinging table, although swinging and 














tilting tables of the various types may 


be supplied. The separate table may HE 


be placed in any position on the base; 

the bolt holes being so located that when the table is bolted 
to the side T-slots, the side apron overhangs the edge of 
the base, permitting large work to be clamped to it. Two 
tables are often used to advantage, and a pit to receive 
large castings may be located at either side of the machine. 
The column and arm have been reinforced by additional 
ribbing. By means of screws placed adjacent to the 
binders, sagging is prevented when the arm is unclamped. 
The machine is built in several sizes. 
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SAVY-DUTY RADIAL DRILLING MACHINE nu 

ing 

the friction disk gives a firm grip when the clutch is all 

thrown in. m« 
It will be seen that the sleeve carrying the disk is to 

threaded on the end to receive the clutch dog and fingers. thy 
By this means accurate adjustment may be made against of 

the friction ring. The sleeve is either keyed to the shaft fee 
or held by a setscrew. When not engaged the pulley ‘] 
runs free on the sleeve and can be oiled without throwing ae 
off the belt. In the sleeve is an oil chamber that holds bey 
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enough lubricant for at least two months without any 
attention. Felt plugs carry the oil from the reservoir 
to the pulley bearing. 

These clutch pulleys are made in different standard 
sizes or will be made special to order. Ordinarily, for 
ountershaft clutch pulleys, the dimensions are as follows: 




















FIG. 2. SECTIONAL VIEW OF FRICTION CLUTCH 


For pulley 8 in. in dia., 3 in. face, the largest bore is 
1,’ in. and the clutch disk dia. is 634 in. by 1 


maximum bore 14%, in., 


in. face; 
for 10-in. pulley, width is 354 in., 
dia. of clutch disk 834 in., face of clutch lly In. } for 
the 12-in. size, 4-in. width, the maximum bore is 1}} 
in., dia. of clutch disk 10%4 in., by The 
shaft space required for the first size is 814 in. and for 
the last two, 101% in. 


1144 in. face. 


& 


Plain Heavy Duty Lathe 


atest addition to 


Works, 


The plain heavy lathe shown is the 
the line made by the Bridgeford Machine Tool 
Rochester, N. Y. There are three me- 
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Multiple Tapping Machine 


The illustration shows a multiple tapper recently devel- 
oped by the Moline Tool Co., Moline, Il. It can be fur- 


nished either in the floor-type form, as shown, or with an 


adjustable table. 
The upper end of each spindle is provided with a shell 


lead screw having the same pitch as the tap, and the spin- 














MULTIPLE TAPPING MACHINE 


The 


h is rec iprocated hv 


dles are driven by spur gears cut from the solid. 


gears are driven by a steel rack wh 


; ; 
a large crank gear driven by powerful spur and spiral 


rearing and shifting belt. The spindles are mounted in 


rail, which is readily raised and low- 


a counterbalanced 


red ly the pilot wheel shown. 
The work is placed in position either on a wheeled jig 
or on the table. The rail with the spindles ni thre ir upper 


position is brought down against a positive stop, in which 





chanical speed changes through heavy 
cut steel gearing and the use of a two- 
speed countershaft as furnished with 
the machine increases the speeds avail- 
able to six. The feed box gives four 
changes of feed for each change of geai 
at the end of the lathe. All 
throughout the lathe is steel, the gears 


rearing’ 


for the speed and feed mechanism run- 
ning in a bath of oil. The main driv- 


ing gear is 614 in. face, 3-pitch, with 











all other gearing in proportion. When 
motor driven, a 25-hp. motor is used 
to drive the machine. The drive is 
through constant-speed pulley, the two levers at the front 
of the machine controlling all changes of speeds and 
feeds. 

The lathe swings 27 in. > 
the carriages, takes 8 ft. between centers with standard 
The lathe can be furnished with one or 


over the waVs, 1314 in. over 


length of bed. 
two carriages, 


PLAIN HEAVY-DUTY LATHE 


! holes 


tne ends of the taps ar just entering the 
started hy the 


crank makes one com- 


position 
to be tapped. The machine ts then lever 
shown at the right, after which t 


plete revolution, running the taps in a predetermined dis- 


stopped in the with- 
tight pulley Different 
be furnished for different 


tance and withdraws them, be 


drawn brake o1 


position by a 
positions of the crankpins can 





260 AMERICAN 


depths of holes to be tapped. The rail is then raised out 
of the way for the work to be removed. This crank and 
rack control is used only when it is necessary to tap to an 
exact depth or to a shoulder. The machine can be fur- 
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Heavy Plain Turning Lathe 


The machine shown was designed to meet the prevailing 


demand for a plain heavy standard lathe. The gearing 


is of steel cut from the solid. The 











headstock bearings are chambered suffi- 
ciently to hold a quantity of lubricant, 
and ring-oiled. The spindles are bored 
for No. 5 Morse taper centers, and are 
solid unless otherwise ordered. Three 
changes of feed are obtainable by means 
of a shifting lever in the gear box and 
feeds of 14, #g or xs in. are furnished 
unless other feeds are specified. The 
countershaft has two 16x8x14}}-in. 
driving pulleys and a cone pulley and 
should run at a speed of 110 r.p.m. to 
obtain a cutting speed of 68 ft. per 
min. The carriage is provided with 
power longitudinal feed, having auto 
matic stop in both directions. Hand 
crossfeed is provided. The lathe has a 
16-in. swing over the bed and a 10-in. 





swing over the carriage. The hole 





HEAVY PLAIN TURNING LATHE 


nished with fixed spindle center distance, as shown, or 
with adjustable head if center distance is not less than 3 in, 


">. 


Multiple Punching Machine 


The illustration shows a multiple punching machine 
recently designed and built by Bertsch & Co., Cambridge 
City, Indiana. 

The machine has a cored or box-section frame. There 
are twenty punching units in the head, each one of which 
is gaged so that any number of punches from one to 
twenty can be either used or disengaged, as desired. Six- 
teen of the punches were too close together for standard 
couplings; therefore, special couplings were used. 














through the spindle, when ordered, can 
be made 314 in. in diameter. The dis- 
tance between centers, on a 7-ft. bed, is 28 in. The diam- 
eters of the headstock cone are 11 and 14 in., propor- 
tioned for a 6-in. belt. 
The tool is the latest product of the machine-tool de- 
partment of Fairbanks, Morse & Co., 30 Church St., New 
York, N. Y. 


af 


Redesigned 24-In. Lathe 


The illustration shows a 24-in. turret lathe recently 
redesigned by the W. P. Davis Machine Co., Rochester, 
N. Y. It is made in two styles—plain and with power- 
crossfeed to the turret to include boring, forming and 
chucking operations. 

The head and bed of the machine are cast in one piece. 
A three-step cone is built into the head and runs free 
on the spindle. A friction clutch operated by hand lever 
secures the pulley to the spindle when required. The 
back gears are thrown in by a positive jaw clutch built into 
the face gear, eliminating the possibility of belt slip when 
the machine is working under heavy cuts, 














MULTIPLE PUNCHING MACHINE 


REDESIGNED 24-IN. TURRET LATHE 
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The spindle is made of hammered crucible steel and 
runs in bearings of babbitt metal. A hole 214 in. in diam- 
eter runs through the spindle, allowing the use of draw-in 
chuck and collet. The nose is bored for No. 6 Morse 
taper. The diameter of the thread is 37% in. and the 
pitch 3. 

Operation of the machine is facilitated by 
change box set in the face of the bed just below the head. 
The box contains six changes of feed, and lever and index 
plate make rapid changes possible. The feeds range from 
0.008 to 0.100 in. 

The turret and 
faces. As shown in the illustration, it 


a quick- 


12 in. 


is mounted on a 


is six-sided measures across 
cross-slide and is operated across the saddle ways by power 
feed cbtained by means of a roller chain and sprocket with 
an adjustable automatic stop. 

The saddle is fitted with automatic independent stops 
for each face of the turret. 
permit shoulder work being done on the machine. 


. 


Pipe-Threading and Cutting 
Machine 


The stops are positive and 


The tool shown represents a line of pipe-threading and 
cutting machines recently developed by the Landis Ma- 
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height. This is also found useful in cutting keyways in 
the lathe, the vertical movement of the yoke allowing wide 
keyways to be cut without turning the work. 








BORING AND THREADING TOOLS AND 


HOLDERS 


boring tool itself has an interesting method of 
clamping, as can be seen. The upper, or clamping, piece 


pulled down by the front screw, after which the small 


screw at the back is forced down for the final clamping. 


Is 





chine Co., Waynesboro, Penn. The 
machines were designed to use the 
standard Landis stationary-type pipe 
die-heads, which have been previously 
described in these columns. 

The gripping chucks have universal 
adjustments, which on two smaller- 
sized machines are lever-operated. The 
special feature of the tool shown is the 
ease with which it may be adjusted for 
the different sizes of pipe. 
of adjustment is made possible by uni- 
versal diametral adjustments in the 
die-head and gripping chuck and 
through the fact that but one set of 
chasers is required to cover the range 


This ease 


of each die-head. 


The device fitted with reaming 


is 














attachments and cutting-off tools, and 

will thread, ream and cut pipe in one 

continuous operation. It is made in three sizes, having a 
range from 1 to 4, 1 to 6 and 2% to 8 inches. Two 
heads are provided, having standard chaser equipment. 
The carriage has a travel of 31 in. and the machine occu- 
pies a floor space of 9 ft. 10 in. by 4 ft. 4 in. 
6600 lb. 

R 


Boring and Threading Tools 


The illustration shows three types of tool holders and 
boring tool, the latter being shown in position in Figs. 
1 and 3. The object in designing these’ tools was to 
secure maximum rigidity, which adds both to the accuracy 
of the work done and the life of the cutting tool. The 
adjustable tool holder shown in Fig. 1 has a large base, 
which can be swung into any position desired and rigidly 
clamped by the center bolt shown. The boring tool 
is held in a yoke, which can be raised or lowered so as 
to bring the point of the cutting tool at any desired 


= 


It weighs 


PIPE-THREADING AND CUTTING MACHINE 


Fig. 3 shows a single reversible tool holder without the 
adjusting features of Fig. 1, while Fig. 4 is a goosenecked 
holder for threading and other tools which needs no ex 
planation. The stop screw, shown below the cutter, 1s 
forced in solidly against the shank when a rigid tool is 
desired. These are made by the Rigid Tool Holder Co., 
Baltimore, Md. 
% 


The Micro-Structure and Mechanical Properties of Copper 


and its alloys are deteriorated markedly by oxyacetylene 


welding, according to the “Journal of the Society of Chemical 


Industry.” Copper becomes coarsely crystalline, while the 
alloys show a minute heterogeneous structure with discon- 
tinuities produced by oxides and blowholes. The tensile 
strength of copper is reduced by 50 per cent. and the elonga- 
tion by one-tenth. The strength of the welded joint is not 
notably improved by such mechanical treatment as hammer: 
ing, but only by prolonged annealing. Aluminum is affected 


much less than copper by welding. Its mechanical properties 


are not altered:to any considerable extent, except that the 
metal is rendered more brittle; the effects of the welding ma 
be removed by both mechanical and thermal treatment of 


the joint. 
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The Value of the Setter Up 
By J. P. Bropny* 

The term “setter up” is used to mean the men em- 
ployed in any plant who have all to do with the setting 
up of machines of all descriptions for their various 
jobs; this being a common appellation in manufacturing 
plants that make use of such men. 

It will too often be noticed, when passing through a 
manufacturing establishment, that a great number of ma- 
chines, no matter in what class they may be, are not 
producing anywhere near the maximum. Sometimes they 
are not more than 50 to 75 per cent. efficient, simply 
because the job was not set up right in starting off 
Perhaps the wrong tools were chosen, and there is a pos- 
sibility that the operator is not as well-posted as he 
should be. It is also possible that those in charge are 
so busy that they do not give this matter the attention 
it deserves. 

If this particular point were carefully investigated 
the purchasing of new machines (which is often done 
as the only means to increase output) might easily be 
avoided in many cases, and the machines now in the plant 
could be made to produce the amount of work they are 
intended to do. It can easily be understood what a 
great loss it is to the manufacturer who fails to ob- 
tain from his installation of machinery and tools the 
amount that should be delivered, but instead purchases 
new machinery to increase the output. 

It is a common thing to report to headquarters that 
you are doing all you possibly can with the machinery 
and tools in your plant. The office in many instances 
fails to realize that the machines already installed are 
not producing anywhere near as much as they should. 
No matter how smart he may be, the operator is likely 
to be just a little negligent. He wants to keep his ma- 
chines running constantly, but he fails to grasp that 
he is not producing as much as he should. 

The setter up is the all-important man in cases of 
this kind. He should be chosen from the ranks and 
should understand exactly about the number of pieces 
that should be produced in a day. When he sets up a 
machine, if he has no data at hand as to the feeds and 
speeds (which of course a great many plants have now- 
adays) he will increase in all directions and allow the 
machine to be operated at maximum speed until such 
time as he discovers whether all his cutting tools are 
working to their capacity. 

ANTICIPATING NECESSARY CILANGES 

He should also be expert enough to realize the kind 
of tools to use for the job. He should anticipate the 
changes that might be necessary from one job to an- 
other in advance. In this way he can have the tools and 
attachments required for the job looked over to ascer- 
tain whether they are all in good condition. 

It is just about as easy for the operator to take care 
of such machines when they are actually producing their 
niaximum as it is when they are 25 and 40 per cent. 
slow. A machine of any kind is designed with the idea 
of producing all that the tools will possibly stand, but 
there is no doubt that a vast number of excellent manu- 
facturing plants are negligent on this all-important sub- 
ject. We aim to have a man deliver all he is capable 





*Vice-president and general manager, Cleveland Automatic 
Machine Co. 
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of in a certain number of hours, and if we fail to in- 
vestigate closely the kind of tools with which he is work- 
ing, we are extremely negligent. Employees cannot be 
expected to turn out the greatest amount of work with 
inefficient cutting tools. Imagine a battery of machines 
of any description producing a piece in 10 minutes when 
it should be done in 6, or in 25 minutes when it should 
be done in 15. Yet this is a common occurrence. 

This will readily show that a setter up is a great asset. 
He should be a good, loyal individual who will take 
pride in his work and when he is through setting up a 
machine, will state the number of pieces that should be 
produced in ten hours. He should not be an extremist, 
but he should be able to name the right point which 
can be maintained. 

The setter up is not employed in all shops, as some 
think him a useless individual. They are under the im- 
pression that the men they have operating are perfectly 
satisfactory in producing all the machines are capable 
of, but as already said, the setter up would be thinking 
of producing the greatest amount, up to gage, in the 
quickest possible time—a time that could be maintained 
daily and weekly. 

He Heirs THE ForEMAN 


He is also a great asset as far as the foreman of the 
department is concerned, He assists to a wonderful ex- 
tent for the reason that the foreman can be sure that 
when the setter up is finished and names the amount 
that should be produced per day, all that is necessary 
for him to do is to receive reports of the amount eac' 
machine delivers daily, and of the quality. This leaves 
him free to attend to other important things in his de- 
partment, and for this reason he should be glad to have 
a man of this kind take care of this particular part of 
the work. It should also be remembered that the set- 
ter up and his assistant will save much time in actually 
placing the tools in position promptly when changing 
from one job to another. For, at the moment a run 
may be completed, the operator might be busy with other 
machines, which often means a great loss of time. From 
this it will be seen that from this source alone the out- 
put per day will be improved. 

The setter up will also point out to the foreman any 
defects in design of tools or equipment. Such things as 
this may escape the foreman’s or operator’s attention, 
and when tools are not correctly designed it means a 
great decrease in the output. In any plant where the 
men in charge are not always on the alert to be sure 
that the machinery in their departments is producing 
its greatest capacity, the setter up is all-important. 

This refers to any kind of work on any kind of ma- 
chine. Millers and planers in a great many cases are 
inefficient as regards the devices used for clamping the 
work on the table of the machine. Bolts are too long 
or too short and therefore of no consequence. Wedges 
and clamps are inferior in many cases. Packing blocks, 
especially those used on planers, are of the crudest kind 
and it often requires nearly double the time it should, 
to replace the parts on which the work is to be done, 
before the actual production begins. This condition will 
be found the world over. 

To sum the whole matter up, a little expense in keep- 
ing equipment uptodate would help to a wonderful ex- 
tent in increasing the output. 








i 


ops 


ow 
me 
Fo! 
res 
of 









to 
aln 
pu 
It 

















August 5, 1915 AMERICAN 





NEW PUBLICATIONS 











LATHES, THEIR CONSTRUCTION AND OPERATION, — By 


Geo. W. Burley. Two hundred and thirty-one 4%x7-in. 
pages; 200 illustrations; indexed; cloth bound. Price, 
$1.25. D. Van Nostrand Co., New York, N. Y. 

From the viewpoint, there seems to be but 
little field for this book, which is Vol. 14 of the Broadway 
Series of engineering handbooks. It is general and descrip- 
tive in its method of treatment, fails to mention at all many 
of the most important American lathe developments, and 
indulges in some comparisons between British and American 
practice to the unfair disadvantage of the latter. 

As an example of inadequacy, Chapter 7 takes up vertical 


American 


lathes which are “more popularly known as the vertical 
turning and boring mills.” But this chapter says not a 
word about the latest American developments which have 
made this machine of far greater application and service 
than its predecessors of only a few years ago. As a speci- 


men of loose statements, the following will serve: “All ma- 
chine-tool spindle speeds are arranged in geometrical pro- 
gression, or as nearly as possible.” The tendency is most 


assuredly toward a much wider adoption of a geometric 
progression than heretofore, but a broad statement such as 
is quoted is not justified. On page 29 a statement is made 


that all American lathe beds are “straight,” that is, have a 
uniform section for the beds. The author evidently does not 
know that many gap lathes are made in the United States. 
In discussing lathe beds, American practice which uses the 
inverted V’s is dismissed with this statement: “This form is 
really one of the original forms of cast-iron lathe beds, and 


was discarded many years ago by lathe designers in Eng- 
land, who preferred the more substantial form with a flat 
top.” A quotation in the sam’ spirit from page 30 refers to 


the use of three-point support, or the floating leg. “It is, of 
course, contrary to English practice to adopt anything of 
this kind, since English practice in connection with ma- 
chine tools connotes rigidity and stability.” 

The general topics of the book are shown by these 12 
chapter headings: The Introduction; Evolution of the Lathe; 
Classification of Modern Lathes; Hand-Turning Lathes; En- 
rine Lathes; Turret Lathes; Vertical Lathes; Special Lathes; 


Lathe Accessories; Lathe Cutting Tools; Lathe Work; Cut 

ting Speeds and Feeds. 

ELEMENTARY ELECTRICITY AND MAGNETISM By Wil- 
liam S. Franklin and Barry Macnutt. One hundred and 


seventy-four 4%x7%-in. pages; 152 illustrations; indexed; 

cloth bound. Price, $1. Macmillan Co., New York, N. Y. 

Of the making of books there is no end, but the honor of 
beginning along a new line certainly belongs to the authors 
of this book. It is refreshing to read a book which has 
apparently been written out of the minds of the authors rather 
than by the aid of editorial shears and paste pot. It is 
addressed to young men, the authors say to men in engineering 
schools, but they have written it so that high-school pupils 
ean use it. It is written just as a man who understands 
boys will talk to them. It may not have all the 
the literary art, but it has force and life. In its descriptions 
it leaves enough to the imagination to be stimulating and yet 
is explicit enough so that the pupil who reads with his eyes 
open cannot go far wrong. 

One serious difficulty which most students feel when they 
begin the study of electricity is the lack of a parallel in their 
own experience. The authors recognize this difficulty and 
meet it by providing the parallel literally in parallel columns 


graces of 


For example, the flow of current from a battery through a 
resistance and back to the battery is compared to the flow 
of water from a centrifugal pump through a long pipe and 


back to the pump again; the effect of a rheostat in the electric 
circuit is matched by introducing an adjustable valve in the 
pipe line, and so on, so that the pupil is helped over each 
of these difficult points by the aid of an analogy which, while 
not entirely perfect, is at least strongly suggestive. 

In spite of the book being designated as “elementary,” it 
covers in small space magnetism, chemical effect of the cur- 
rent, heating effect, induced electro-motive force, the electric 
discharge and the condenser. 

There is no discussion of the theory of magnetism or of 
any of the other phenomena, but the work is confined entirely 
to the observed effects of the current. The formulas are 
almost always given as if they were empirical, so that the 
pupil is, as it were, pushed squarely into electric engineering. 
It is doubtless intended that after he has had a good ducking, 
he will come up for air before being introduced to the theory, 
but it is easy to see that this method of approach will appeal 
to pupils in either engineering or secondary schools. 
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To name the practical applications which are taken up and 


very thoroughly gone into in this diminutive volume would 
be tiresome; it will suffice to name a few that are given 
some prominence as, for example, volt- and am-meters, 


and motors, both direct and alternating current, 
electro-plating and the storage battery, heating and lighting 
by means of the heating effect of an electric current, induc- 
tion coils, transformers, and gas-engine ignition, 
protection of mains by a and the application of 
the latter to wireless. 


generators 
telephone 
condenser 
en 


John Parker 


John Parker, for over twenty years in charge of miller de- 
signing for the Brown & Sharpe Manufacturing Co., died July 
25, 1915, following a brief illness. Practically his whole life 


was devoted to the mechanical field, and many successful de 
velopments in the design and construction of various ma- 
chine tools are largely due to his efforts. 

Mr. Parker was born in Mansfield, England, Mar. 28, 1864 
and came to this country in 1887 His first employment, 
covering four years, was in the drafting department of the 
Corliss Steam Engine Co., Providence, R. I From there he 
went to the Brown & Sharpe Manufacturing Co. in 1891. In 


1893 he took active charge of the miller designing and in con- 


nection with this position also held that of assistant chief 
draftsman from 1895 to 1902. The volume of work on millers 
at this time became so great that it required almost ex- 
clusive attention As assistant chief draftsman he developed 


executive ability in putting work through correctly and effi- 


ciently, and this ability was reflected in his later experience. 


During his service Mr. Parker gained a wide and valued 
experience, for he was called upon at different times to as- 
sist in the designing of machines for almost every line of 
work carried on by the company. Many patents were granted 
to him, chiefly in connection with his work on millers. Few 
men have devoted more careful study and given greater ef- 
forts to these machines than Mr. Parker, and largely to his 
credit stands the modern constant-speed-drive machine with 


speeds and feeds independent. He was a member of the Amer- 


ican Society of Mechanical Engineers, before which he pre- 
sented and discussed several papers. He also contributed to 
the technical press some important articles on milling ma- 


chines and allied subjects 


Mr. Parker’s quiet disposition won him many friends, and 
his firm yet kind and liberal personality was a strong in- 
centive to the men who work2d under his direction. His 
methods were such as tended to develop the full ability of 


men by placing on them as great responsibility as possible and 


at the same time he always stood ready to give them the 
benefit of his wide experience His clear, logical manner of 
solving problems and his patience and willingness to ex- 


plain at length those points which often troubled his men will 
long be remembered 

In his dealings with both the men in the drafting depart- 
the noticeable fact that he 
ruling or that he could not 


ment and shop, it was a seldom 


made a gave an order consistently 


follow himself. He had a remarkable capacity for details and 
his ability to answer correctly and offhand many questions 
connected with his work was often a great help to those 
working with him 


He is survived by his widow, a son and a daughter 
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G. Mil. Horton has been appointed general manager of the 
Cisco Machine Tool Co., Cincinnati, Ohio 

Albert J. Ott, formerly with the Landis Tool Co., is now 
Western representative for the Modern Tool Co., Erie, Penn., 


with offices in Chicago. 

Samuel J. Goodkin, efficiency expert, recently with the Cin- 
cinnati Milling Machine Co., associated with the 
Bunting Brass & Bronze Co., will 
efficiency work. 


has become 


Toledo, Ohio, with which he 


carry on 

W. F. MacGregor was erroneously 
as accepting a position with the L. P. C Motor Co., 
Wis., whereas his change consisted of a promotion to a 
created position of assistant general superintendent of all the 
plants of the J. IL. Threshing Machine Co 


reported in this column 
Racine, 
newly 


Case 


Charles Balough, who has been identified for the last five 
years with The Kelly-Springfield Motor Tru k Co., Spring- 
field. Ohio, as chief engineer and works manager, resigned 


from that company in order to undertake special development 


work in the motor car field. His headquarters are in Spring 


field 





264 AMERICAN 





SSUUyQent ALAS. HUUUALAAQOE0UFOAUUOEOSOEEUPOGAQONUOECUOOOALSOGCUOOUL AGUS OU AAAGG AAA 


Prices-- 





METALS—The market in general is weak. Very little bus- 
iness has been done in copper and the price is nominal at 
19.50c. The consumption of tin is still very large but quota- 
tions have dropped to 36.50c. There is a very little demand 
for lead, the current price being 5.50c. Spelter is now selling 
at 2l1ec. but activity in the market is lacking. 





PIG TRON—Quotations were current as follows at the 
points and dates indicated: 


July 30, July 1, Aug. 1, 

1915 1V15 1914 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.00 
No. 2x Northern Foundry, New York. 14.25 14.25 14.50 
No. 2 Northern Foundry, Chicago... 13.00 | 13.00 | 4.00 
Ressemer, Pittsburgh... .. 15.20 | 14.65 | 14.90 
Basic, Pittsburgh........ 13.95 13.60 | 13.90 





MISCELLANEOUS METALS—NEW YORK 


July 30, July 1, Aug. 1, 
1915 | 1915 1914 
—Cents pe r ———— 

Copper, electrolytic (carload lots) 19.50 20.25 
, eee 36.50 39.25 ‘ 
Lead 5.75 5.75 3.90 
Spelter......... 21.00 | 22 00 5.00 
Copper sheets, base... ? 24.50 25.00 18.50 
Copper wire (carload lots).. 27.50 21.00 15.50 
Brass rods, base. 26.25 29 .00 13.624 
Brass pipe, base 28.50 33.00 16.00 
Brass sheets ; 26 .25 | 29.00 13.874 
Solder § and } (case lots)....... 26.50 | 28.50 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


July 30, | July 1, | Aug. 1, 
915. | 1915 1914 
—_——- —Cents pe rT pound — 

No. 28 Black... . rere 2.60 2.60 2.60 
8 rrr ee 2.50 2.50 2.50 
Nos. 22 and 24 Black............... 2.45 2.45 | 2.45 
Nos. 18 and 20 Black (enaeeewne 2.40 2.40 | 2.40 
ly ns. sa acd en capaeedsebes 2.35 2.35 | 2.35 
Se Se ee enn 2.25 2.25 2.25 
SO ee ere 2.20 | 2.20 | 2.20 
No. 28 Galvanized ; ahaceiunes 5 50 6 00 3.60 
No. 26 Galvanized.... .......... 5 20 5 70 3.30 
No. 34 Galvamiaed.... .sccsweees 5.05 5.55 3.15 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


July 30, July 1, Aug. 1, 
1915 | 1915 | 1914 
—_ Cents per pound —— 
Steel angles base... 1.95 | 1.95 1.85 
Steel T’s base....... 2.00 2.00 1.90 
Machinery steel (besseme r).. 1.90 1.90 1.85 


COKE—tThere is a much stronger feeling, due to the im- 
provement in iron and steel markets. The market seems to 
stand as follows: Prompt furnace, $1.60; July and third 
quarter, $1.75; second half, $2; prompt foundry, $2@2.50; con- 
tract foundry, $2.20 to $2.50 per net ton at ovens. 


COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York. 





Thickness of }=————- Outside Diameter in Inches— 

Wall, B.W.G. ; i 2 i i i l 1} 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
IS , . 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
. Sn 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
«eee 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
i 16.83 20.09 23.52 26.79 32.85 


DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 
grade, 25% off. 


At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 


First Second Third 

Size, in Grade Grade Grade 

#3 to l}in.. nr Pe 37. 50e. 30. 00c. 17. 50e 
OU" SRS ee eweedae 33. 00e. 19 25e 
i Cis < accede aindtb ea + +644 uname 45.00¢ 36. 00c. 21.00. 
0 Ios" ee wu 56. 25e 45.00c. 26. 25e 
= 3.) >. eae ee 623.25. 49. 80c. 29. Ofe. 
= i | Re Seen . 67 50c 54. 00c. 31.506¢ 


HIGH SPEED STEEL—The average sales made during the 
past week for the materia! called for a base price of $1 per 
lb 
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SWEDISH (NORAWY) IRON—The supply is so limited at 
present that all quotations are withdrawn. The demand is so 
great that large dealers are making every effort to pick up any 
quantity in small lots, 


OLD METALS—Prices are rather unsettled. Warehouse 
prices in New York are as follows: Copper, heavy cut and 
crucible, 16c.; copper, heavy and wire, 15.50c.; copper, light 
and bottoms, 13.50c.; heavy brass, 1llc.; light brass, 10c.; heavy 
machine composition. 12c.; heavy lead, 4c.; tea lead, 3.75c.; zine 
scrap, 13c. 


ANTIMONY—Prices remain unchanged, Cookson’s selling 
at 50 to 55c. per Ib., Hallett’s at 42 to 45c., and other brands at 
40 and 4le. 


WELDING WIRE (SWEDISH)—The demand is still exces- 
sive and it is very difficult to get any amount of this ma- 
terial. Quotations for the present have been withdrawn. 


MACHINE BOLTS—The current market price is 70 and 
10% off the list price. To steady customers and for large 
orders more generous concessions are made. At the above 
discounts the net prices per 100 are as follows: 





—_ = Diaiaeter —— - - 

Length i ; i i 1 in 

1} in $0.46 $0.65 $1.39 $1.94 £2.84 $4.07 
2 in 0.48 0.69 1.50 2.07 3.02 4.32 
2} in 0.50 0.73 1.60 2.21 3.21 $+ 56 
3 in 0.53 0.79 1.71 2.3 3.40 4.80 
3} in 0.55 0.82 1.8) 2.48 3.59 5.04 


MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 


10,000 Ib. 2000 Ib 500 Ib Less than 
Size, in. and Over and Over and Over 500 Ib 
Ys to +s ere ' : 24. 75e. 25. The. 26. 25c. 27. 25e 
i to li . 24. 00e, 25. 25c. 25. 75e 26. 75e 
1}4§ to 2].. ‘ 25.00e. 26. 25e. 26. 75e. 27. 75e 
24} to 4 candied ne ; 26. 75e. 27 . 25c. 27 . 50c. 28 . 50 
HOT ROLLED FLATS 
——————Width in Inches— - 
Thickness, in h tol 1} to 2} 2] to 6 
t to % 29. 00e. 28 .0Ce 
Ato | 28 00e 27 We 2 OK 
ly to 2 26. 00e. 25. O0e 


STANDARD MACHINERY STEEL — Rounds and squares 
are quoted ut the following net prices in 100-Ib. lots, New 
York: 


Diameter, Diameter, Diameter, 
in Per 100 lb in. Per 100 lb. in Per 100 Ib 
a $4.10 3 $2.60 4} $3.00 
A 3.60 oes 2.60 5} 3.10 
is 3.00 34 2.75 23 3.35 
, 2.80 33 2.85 6} 3.60 
2.70 4% >. 90 6} 3.85 


STANDARD PIPE—Prices are steady for galvanized pipe 
Discounts are for carload lots f.o.b. Pittsburgh are as follows: 
Black Galvanized 


% to 2-in. steel, butt welded ...-:. sine 79% 57% % 
2% to 6-in. steel, lap welded ............ 78% 561 % 
At these discounts the net prices of pipe in cents per foot, 
in carload lots are as follows: 
-~———Cents———_, 7 ———-Cent s 
Diam- Galvan- Diam- Galvan. 
eter Black ized eter Black ized 
,-in 2.43 4.88 2-in. 7.77 15.72 
l-in 3.57 7.22 2% -in, 12.87 25.44 
1% -in. 4.83 9.77 3-in. 16.83 33.27 
1%-in. 5.77 11.68 4-in. 23.98 47.41 


SEAMLESS DRAWN TUBING (Iron Pipe Sizes)—There 
has been a slight increase in the price for brass shapes and 
a falling off in the price of copper. Current prices from job- 
ber’s warehouse, New York, are as follows: 


Diam., In. Brass Copper Diam., In. Brass Copper 

I de aits cab ah area a 2 34.00 24.50 err. . 35.50 35.50 
Swine ee eae 34.00 34.50 ES ea .. 36.50 36.50 
L eae 34.00 34.50 SOR cctacv¥ens Se 38.50 
Dats kens 606% 34.00 34.50 - .. 40. 50 40.50 
2 .. 34.00 34.50 6 . 41.5 41.50 
2% . 34.00 34.50 7 . 43 Ba $3.50 
3 in’ .. 84.00 34.50 8 45.60 45.50 
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METAL WORKING 


NEW ENGLAND STATES 


destroyed the garage of 
South Londonderry, Vt. Loss, $15,000 

The Westinghouse Electric & Mfg. Co., East Springfield, 
Mass., manufacturer of war munitions, plans the construction 
of four additions to its plant, estimated to cost $225,000. F. W. 
Merrick, Vice-Pres., is in charge. 

The C. H. Cowdrey Machine Co., 
started work on the construction of a 
addition to its plant on Main St. 

The Heald Machine Co., Greendale, Mass., Worcester post- 
office, will build a one-story, 120x200-ft. brick addition to its 
plant. Lockwood, Green & Co., 60 Federal St., Boston, Mass. 

The Yoerk Tire & Rubber Co., Holyoke, Mass., will build 
a garage on Chestnut St., to cost $18,000. The G. P. Alderman 
Co. is Arch. 

The Ware Grip Coupling & Nipple Co., 
a two-story addition to its plant on Morse 

The Wright Wire Co., Hammond St., Worcester, Mass., has 
awarded the contract for the construction of a four-story, 
brick addition to its plant to cost about $25,000 

The R. B. Philips Mfg. Co., Grand and Gold 8St., 
Mass., manufacturer of war munitions, has awarded th: 
tract for the construction of a two-story, 60x154-ft., 
and steel addition to its plant. Noted July 22. 

The Wyman & Gordon Co., 30 Bradley St., Worcester, Mass., 
has awarded the contract for the construction of a one-story, 
40x20-ft. forge shop, to cost $2000. 

Simeon, Klein, Ashburton St., Providence, R. L, will build 
a two and one-half story, 46x100 ft., brick smelting plant. 

The New Departure Mfg. Co., Bristol, Conn., manufacturer 
of ball bearings, will build a 60x100-ft. addition. 

The New London Ship & Engine Co., Groton, Conn., 
templates the construction of an addition to its plant to con- 
tain 50,000 sq.ft. 

The Hartford Machine Screw Co., Hartford, Conn., | 
leased the old Hartford Dairy Co. factory and will equip it as 
an addition to its plant. 

George M. Willis, 155 Wilbraham Rd., 
build a concrete garage at 102 Albemarle 

The Reed Realty Trust, 736 State St., 
will build a brick garage at 10% Sherman St. 
cost is $4000. 

J. W. Conway, 
28x64-ft., brick and 
Zunner is Arch. 

We are advised that 
Main St., Hartford, Conn., has awarded 
construction of a one-story, 55x320-ft. 
Buck & Sheldon, 60 Prospect St., is Arch. 
July 8. 

The M. B. Schenck ’ 
hardware, has started work on 
ft.. brick addition on Center St. 

Cowles Folman, 677 State St., New Haven, Conn., will build 
a three-story, 60x75-ft., brick and steel garage and repair 
shop at State and Trumbull St. R. W. Foote is Arch. 

The Rowe Calk Co., Southington, Conn., has awarded the 
contract for the construction of a two-story, 33x54-ft., brick 
addition to its plant. A heating plant will be required. Ford, 
Buck & Sheldon, Inc., 60 St., Hartford, Conn., is 
Arch. Noted July 22. 

The Harris Wire Mfg. Co., Southport, Conn., plans the con- 
struction of a plant. 

Gutzon & Borghun, Stamford, Conn., 
tion of a one-story, 60x120-ft., brick garage 
Greenwich, Conn., is Arch. 

The Waterbury Rolling Mill Co., Watertown Rd., Water- 
bury, Conn., has started work on the construction of a one- 
story, 32x150-ft., brick and steel addition to its plant. 


MIDDLE ATLANTIC STATES 


The American Metal Bed Co., Newark, N. J., 
one-story addition to its plant on Branford St 

The Chalmers Motor Co., Newark, N. J., has awarded the 
contract for the construction of a new automobile station and 
service department on Broad St William E. Lehman is 
Arch. 

J. Wiss & Sons Co., Newark, N. J., 
has had plans prepared for a new 
constructed on Littleton Ave., at a 
Frederick A. Phelps is Arch. 

The Wasson Piston Ring Co., Hoboken, N. J., will establish 
a piston-ring manufacturing plant at New Brunswick, N. J. 
A site has been selected near the plant of the Simplex Auto- 
mobile Co. 

Fitzgibbon & Crisp, Inc., Trenton, N. J., manufacturer of 
carriage and automobile bodies, will build an addition to its 
plant on Bank St 

The J. L. Mott Co., Trenton, N. J., 
ers’ supplies, is building an addition to its 
June 24 


Fire, July 20, George C. Smith, 


Mass., has 
60x60-ft. 


Fitchburg, 
two-story, 


Ware, Mass., plans 


Ave. 


Worcester, 
con 


brick 


con- 


has 


Hartford, Conn., will 

Ave., to cost $4000 
Hartford, Conn., 
The estimated 


build a 
George 


Conn., will 


St., Hartford, 
foundry. 


addition to its 


Broad 


steel 


Machinery Co., 734 
the contract for the 
machine shop Ford, 
Noted June 17 and 


the Hartford 


manufacturer of 
45x50- 


Conn., 
construction of a 


Meriden, 
the 


Co., 


Prospect 


plans the construc- 
F. G. C. Smith, 


will build a 


manufacturer of cutlery, 
four-story plant to be 
cost of about $15,000 


manufacturer of plumb- 
plant. Noted 


_ Fire, July 23, damaged the machine shop of the Corry 
Wrench Co., Marion St., Corry, Penn. Loss, $5000. 

The Quaker City Iron Works, Philadelphia, Penn., is con- 
Structing a one-story addition to its plant at Tioga and Edge- 
mont St., to cost $5000. 

M. W. Young, Philadelphia, Penn., will build a garage at 
62nd St. and Woodbine St., at an estimated cost of $3000. 

The plant of the Schuylkill Haven Pipe Foundry Co., Potts- 
ville, Penn., which was recently destroyed by fire, will be 
rebuilt at an estimated cost of $50,000. Noted July 22. 

The Maccar Truck Mfg. Co., Scranton, Penn., will 
an addition to its plant. 

Press reports state 
manufacturer of rifles, 
contract for a 54x63-ft. factory. 

The Auto Outing Co., Baltimore, Md., will build 
and repair shop at Lovegrove and Adams St. 

Bartlett Haywood Co., Baltimore, Md., has awarded the 
contract for the building of an addition to its plant on South 
Charles St. and will install machinery to complete contract 
lor war munitions. 

We are advised that Wolf & Grove, Frederick, Md., is con- 
ring plans for the construction of a fireproof garage. 

The Shawinigan Electric Products Co. will build a factory 
at Highlandtown, Md., Baltimore Post office. 


build 
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Co., 


the 


Arms Mfg. 
has awarded 


Standard 
Del, 


that the 
Wilmington, 


a garage 


side 


SOUTHERN STATES 
prepared by Mitchell & 
will be occu 


_A. S. Rosenkrans is having plans 
Wilcox for the construction of a building which 
pied by the Gyro Metal Works, Norfolk, Va. 

_ Jaqulin P. Taylor will construct a garage at 
Va. The estimated cost is $3500. 

The William J. Oliver Co., Knoxville, Tenn., 
the market for machinery for the manufacture of 

_ The Knoxville Acetylene Co. contemplates the construction 
of a plant at Knoxville, Tenn., for the manufacture of an 
acetylene generator. 


Richmond, 


will be in 
shells 


MIDDLE WEST 


the construction of an addi- 
East 131st 
McGeorge, 


July 22 
contem- 


Bids will soon be received for 
tion to the plant of the Chandler Motor Car Co., 
St. and St. Clair Ave., Cleveland, Ohio Ernest 
Leader-News Bldg., Cleveland, Ohio, is Arch Noted 

The Cleveland Wire Spring Co., Cleveland, Ohio, 
plates the construction of an addition to its plant 

The Johnson-Jennings Co. contemplates the construction of 
a foundry at Addison Rd. and the New York Central R.R,, 
Cleveland, Ohio. The estimated cost is $5000. 

The Lake Erie Refining & Smelting Co. has obtained a 
permit for the construction of a one-story, 30x55-ft. foundry 
in addition to its plant at 7800 Bessemer Ave., Cleveland, Ohio 
Noted July 22 

The Vichek Tool Co., 10,701 Quincy Ave., Cleveland, Ohio, 
have had plans prepared for the construction of a three-story 
machine shop, to cost $12,000 

Fire, July 23, destroyed the plant of the 
ment Co., manufacturer of steam shovels, locomotives and 
cars, Liston and Taylor Ave., Cincinnati, Ohio. Loss, $45,000. 

The Burford Motor Co. is considering plans for the con- 
struction of an addition to its plant at Fremont, Ohio. 

The Republic Motor Truck Co., Alma, Mich., has started 
work on the construction of two additions to its plant. 


The contract for the construction of a one-story addition 
to the plant of the Detroit Pressed Steel Co., 1400 Mt. Flliott 
Ave., Detroit, Mich. has been awarded Albert Kahn, 58 
La Fayette Ave., is Arch. 

Louis Schmidt, Detroit, Mich., 
on Milwaukee St., to cost $7600 

F. G. Lafer, Detroit, Mich., will 
at 3059-62 West Grand Blvd., to cost $3500. 

We are advised that the Aluminum Castings Co., Detroit, 
Mich., has awarded the contract for the construction of a one- 
story, 120x160 ft., reinforced-concrete machine shop, to cost 
$25,000. The Forest City Engineering 512 Hippodrome 
Bldg., Cleveland, Ohio, is Arch 

R. S. Schoenrock, Chicago, Tll., will build a one-story garage 
at 4052 West North Ave., to cost $5000. J. Zidek is Arch. 

The U. 8 Tll., will build a one- 
story automobile shop at 3847-49 South Wabash Ave. Esti- 
mated cost, $6000. A. L. Levy is Arch 

D. W. Potter, Chicago, Ill., will build a one-story garage 
at 1123-29 Thorndale Ave., to cost $18,000. J. E. Pridmore is 
Arch. 

A. B 
at 6840-42 Stony Island Ave., to cost 
is Arch. 


Warner Equip- 


will build a one-story garage 


buid a one-story garage 


Co., 


Auto Supply Co., Chicago, 


Towney, Chicago, TIL, will build a one-story _garage 
$4000. J. M. Coleman 


City Hall Square Bidg., Chicago, Tl 
machine shop at 1744 North Kolmar 
D. S. Clafter, 64 West Randolph St., is 


D. J. Hauptman, 1307 
will build a 75x125-ft. 
Ave., to cost $14,000. 
Arch 
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WEST OF MISSISSIPPI 


The Northwestern Cadillac Co. will construct a garage at 
25 Ninth St., Minneapolis, Minn. The estimated cost is $5000. 

Fire, July 26, damaged the building at 60 East Third St., 
St. Paul, Minn., occupied by the Smith & Hammerquist Ma- 
chine Shop. Loss, $7000. 

The Prest-o-Lite Co., Indianapolis, Ind., manufacturer of 
gas tanks, has awarded the contract for the construction of a 
plant at Omaha, Neb. The estimated cost is $10,000. 

The Peerless Burner & Machine Co. will construct a plant 
at St. Louis, Mo. The estimated cost is $50,000. 

Fire, July 20, destroyed the repair shops of the Atchison, 
Topeka & Santa Fé R.R., Kansas City, Mo. Loss, $100,000. 

The Weber Implement & Automobile Co. is constructing an 
addition to its plant at St. Louis, Mo. 

Tappan’s Garage, Helena, Ark., which was recently de- 
stroyed by fire with a loss of $10,090 will be rebuilt. Noted 
July 29. 

Grobe & Kleir have had plans prepared for the construc- 
tion of a two-story, 52x100-ft. garage at Fredericksburg, Tex. 
The estimated cost is $8500. 

rE. N. Canstuary will construct an automobile assembling 
plant at Galveston, Tex. The estimated cost is $30,000. 

Sealy Hutchings will construct a garage at Galveston, Tex. 
The estimated cost is $5000. 

The International & Great Northern. Ry. will construct 
shops and roundhouses at San Antonio, Tex. 

Walker & Whitt has awarded the contract for the con- 
struction of a garage at San Saba, Tex. 

The Young Mens Business League is promoting the con- 
struction of a plant at Temple, Tex., for the manufacture of 
wagons, gates and rods. 

Edward Hallifax will construct a garage at Clinton, Okla. 


WESTERN STATES 
The Bronson & LaGue Co., Wash., will build a commercial 
garage and machine shop at Olympia, Wash. The estimated 
cost is $10,000. 
The Friddle Motor Car Co., Tacoma, Wash., has purchased 
a site in Tacoma and will construct a factory at an estimated 
cost of $50,000. 


- —e7 

Dahlen Bros., plan to build a commercial garage and ma- 
chine shop at Walla Walla, Wash. 

A commercial garage and machine shop will be constructed 
at Canyon City, Ore., by Charles M. Cassady. 

The Ford Motor Co., Detroit, Mich., has acquired the build- 
ing at Pasadena, Calif., owned by Lewis J. Hampton, and will 
convert it into a factory for the manufacture of automobiles. 

The Columbia Steel Co., Pittsburg, Calif., will install an 
electric furnace and equipment for the manufacture of small 
castings. D. H. Botchford is Supt. 

W. H. Bowen will construct a reinforced-concrete garage 
on Post St., San Francisco, Calif., at an estimated cost of 
$10,000. Heiman & Schwartz, Nevada Bank Bldg., is Arch. 


CANADA 


It is reported that the Truro Engineering Co., Ltd., Truro, 
N. S., will install approximately $27,000 worth of machinery 
in its plant for the manufacture of shells. 

An addition will be built to the plant of the Steel Co. of 
Canada, Gananoque, Ont. The estimated cost is $3000. 

The Canadian Cartridge Co., Hamilton, Ont., will install 
new machinery to cost approximately $150,000. Noted Jan. 7 
and July 8. 

The McKinnon Sash & Metal Works, St. Catharines, Ont., 
will build a new addition to its plant to replace the foundry 
recently damaged by fire. Noted Apr. 29. 

The Whitman and Barnes Mfg. Co., manufacturer of tools, 
St. Catharines, Ont., will start work soon on the construction 
of an addition to its plant. 

A two-story addition will be built to the plant of the 
Canada Metal Co., 35-53 Fraser Ave., Toronto, Ont. The esti- 
mated cost is $15,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Huston Biscuit Co., Auburn, Me., contemplates the 
construction of a factory in Portland, Me. 

The Sears-Roebuck Co., Chicago, Ill., contemplates the con- 
struction of a shoe factory in Saco, Me. 

William Skinner & Sons, Holyoke, Mass., manufacturer of 
silks, plans the construction of additions to its plant. 

The L. S. Watson Mfg. Co., Leicester, Mass., manufacturer 
of hand cards, has awarded the contract for the construction 
of a three-story, 24x74-ft., brick addition to its plant, to cost 
$20,000. Cutting, Carleton & Cutting, Worcester, Mass., is Arch. 
Noted July 15. 

MIDDLE ATLANTIC STATES 


The Clover Leaf Milling Co. has awarded the contract for 
the construction of a mill and elevator at Torsul Rd. and 
the New York Central R.R., Buffalo, N. Y 

Hyde & Wood, Gloversville, N. Y., will build a four-story 
addition to its glove leather manufacturing plant. 

The Holzapfels Co., New York, N. Y., manufacturer of 
marine paints, has acquired extensive property at Union, N. J., 
and plans for the construction of a plant to cost about $75,000. 

The Modern Bag Co., 836 Lawrence St., Allentown, Penn., 
contemplates the construction of an addition to its fActory. 

We are advised that the H. C. Jones Co., manufacturer of 
woolens, Conshohocken, Penn., will start work soon on the 
reconstruction of its plant which was recently destroyed by 
fire with a loss of $15,000. Noted July 29. 
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SOUTHERN STATES 

The plant of the Azalea Woodworking Co., Ashville, N. C 
which was recently destroyed by fire, with a loss of $60,000 
will be rebuilt. Noted July 8. 

George H. Lanier has awarded the contract for the con 
struction of a three-story cotton mill at West Point, Ga. The 
estimated cost is $500,000. Noted May 6 

c. J. Brasselle contemplates the construction of an ice 
plant at Lakeland, Fla. 

The plant of the Atlantic Compress Co., Dothan, Ala., 
which was recently destroyed by fire, with a loss of $80,000 
will be rebuilt. T. A. Ward is Mer. 


MIDDLE WEST 


Fire, July 22, destroyed the grain elevator of Yocum & 
Hagenbaugh, Urban, Ohio. Loss, $4000. 

The Chair & Table Co., Washington, C. H., Ohio, is con 
structing an addition to its factory. 

We are advised that Thomas Graham & Co., 711 West St., 
Madison, Ind., manufacturer of spokes, will build a two-story, 
80x100-ft. factory to replace the one recently destroyed by 
fire. The estimated cost is $5000. J. Harton Barber, Union 
Bldg., is Arch. J. G. Ross is Secy. Noted July 22. 

The Albion Glove & Mfg. Co., Albion, Mich., contemplates 
the construction of a plant. 

WEST OF THE MISSISSIPPI 


Fire, July 23, destroyed the grain elevator of the Oswego 
Seed & Grain Co., Fredonia, Kan. Loss, $11,000. 

The Montana Flour Mills Co., Lewistown, Mont., contem 
plates the construction of a flour mill at Great Falls, Mont 
with a daily capacity of 2000 bbl. David Hilger, Pres. of th 
First National Bank, is interested. 

The Chicago & Alton Elevator Co. is constructing a grain 
elevator at Kansas City, Mo., with a daily capacity of 250,000 
bu. The estimated cost is $100,000. Noted Feb. 4. 

It is reported that Frank Nicholson, Iola, Kan., is pro- 
moting the construction of a plant at Henryetta, Okla., for the 
manufacture of brick. The estimated cost is $100,000. 


WESTERN STATES 

A saw mill with a capacity of 40,000,000 to 50,000,000-ft 
per year will be constructed at Ccaur d’Alene, Idaho, by the 
Rutledge Timber Co., Spokane, Wash. 

Fire recently destroyed the box factory of O. C. Bluemel, 
Logan, Utah. Loss unknown. 

The Standard Oil Co., Seattle, Wash., plans to construct an 
oil refining plant at Condon, Ore. 

The Spanish Peak Lumber Co., San Francisco, Calif., re- 
cently incorporated with a capital of $200,000 will construct a 
saw mill near Meadow Valley, Calif. O. C. Haslett, Alameda, 
is interested. 

The Taft Ice Delivery Co., Taft, Calif., will rebuild its 
plant which was recently destroyed by fire. The estimated 


cost is $10,000. 
CANADA 


Plans have been prepared for a mixing elevator at Ft. 
William, Ont., for the Western Terminal Elevator Co., Winni- 
peg, Man. The estimated cost is $100,000. 

An addition will be built to the plant of Getty & Scott, 
manufacturer of shoes, Galt, Ont. 

The Canadian Ventilator Co., Ltd., Ottawa, Ont., recently 
incorporated by Arthur Ellis, Robert A. Devine and Howard 
Murray, with $50,000 capital stock, will build a plant for 
the manufacture of ventilators and weather strips. 

The Architectural Woodworking Co., Ltd., Toronto, Ont., 
recently incorporated with a capital of $50,000, will establish 
a plant for the manufacture of revolving doors, refrigerators, 
ete. 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 


Sun Motor Car Co., Buffalo, N. Y.; motors, motor vehicles 
and boats. Capital, $750,000. Incorporators: R. E. Barnwell, 
J. L. Heider, E. M. Bartlett, 662 Ellicott Sq., Buffalo. 

Audubon Wire Cloth Co., Audubon, N. J. Capital, $50,000. 
Incorporators: Robert T. Korb, Henry H. Collins and Wil- 
liam H. Egee. 

T. A. C. Corporation, New York, N. Y. (Borough of Man- 
hattan); engines and machinery supplies. Capital, $150,000. 
Incorporators: Emil Frankel, Winchester; S. Clark and Jo- 
seph M. Stoughton, Yonkers. 

Fractional Adding Machine Co., Richmond, Va. Capital, 
$25,000. Joseph F. Leitner, Wilmington, N. C., is Pres. John 
F. Rhodes, Newbern, N. C., is Secy. and Treas. 

Akron Motor Cart Co., Akron, Ohio. Capital, $20,000. In- 
corporators: W. H. Boardman, W. J. Boardman, E. W. Board- 
man and N. F. O'Neil. 

Luxury Shock Absorber Co., Cincinnati, Ohio. Capital, $50,- 
000. Incorporators: Morris Herzog, Henry Leiser, Frank B 
Tomilson, Frank King and Charles Snyder. 

Cleveland Horseless Farm Machinery Co., Cleveland, Ohio; 
farm tractors. Capital, $35,000. Incorporators: Oliver W. 
Johnson, J. H. Hockell, J. H. Doolittle, J. H. Madden and 
A. P. Schraner. 

Autogenous Welding & Machine Co., Hoquiam, Wash 
Capital, $5000. Incorporators: Charles H. Jennings, Howard 
H. Curry, Warren Dutton and Frank M. Pabst. 

Creditvale Works, Ltd., Toronto, Ont.; machinery. Capital, 
$100,000. G. W. Hammond is interested. 
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August 5, 1915 AMERICAN 


Positions Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
payable in advance 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion. 

Count four words for keyed address care of New York; five for Chicago. 
Abbreviated words or symbols count as full words. 





POSITIONS OPEN 


Connecticut 

A TECHNICALLY TRAINED MAN, capable of setting tol- 
erances and limits for high class interchangeable manufactur- 
ing of small parts, wanted. State training and experience in 
detail. Address communications to Remington Arms and Am- 
munition Co., Bridgeport, Conn., attention, production engi- 
neer 

BY AN UP-TO-DATE CONCERN building high-grade auto- 
matic machinery, a competent foreman to take charge of de- 
partment of about thirty-five men building light and medium 
weight automatic machinery. Must have unusual experience 
on automatic machinery, be a good mechanic and good execu- 
tive; position permanent. P. 170, Am. Mach. 


MECHANICAL DRAFTSMAN wanted. A young man with 
practical machine shop experience who has worked on special 
machine and tool design. A splendid opportunity to get in 
on the ground floor with a live and growing concern. State 
fully experience and give references, salary, etc. in first 
letter. H. E. Harris Engineering Co., Box 515, Bridgeport, 
Conn, 


, 
' 
, 


Indiana 

WE ARE CONTINUALLY increasing our force. We in- 
vite applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind. 

FOREMAN wanted—An experienced machine shop fore- 
man, familiar with automobile motors, transmissions, steering 
and axles. Must be an American and not over forty 
years of age. It is necessary that he be a fine mechanic, a 
good executive and a rapid producer. It is also necessary 
that he furnish first-class references. To a man having these 
qualifications, we are in position to offer him a splendid situ- 
ation carrying a good salary. City is in Central Indiana, P. 
169, Am. Mach. 


fears 


Masanchusetts 

ENGINEER, assistant required for large maintenance de- 
partment. Should have experience along lines of power sta- 
tion work, millwright and piping work, drafting and cost es- 
timating. Position pays from $20 to $25. Replies must be 
written on one page and confined to the following: Name, 
age, nationality, experience, education, references. P. O. Box 
No. 22, Brightwood, Mass. 

New Jersey 

COMPETENT DRAFTSMAN experienced in designing ma- 
chine tools, for new department in established business. State 
age, experience, references and salary in first letter. Appli- 
cations confidential. P. 128, Am. Mach. 

WANTED AT ONCE, one operator for Landis Grinder; two 
finishers and scrapers; two tool makers; one man familiar 
with machine tool building and inspector of parts; one drafts- 
man familiar with machine tool work. P. 130, Am. Mach. 


Kansas 
TOOLMAKERS WANTED who are thoroughly experienced 
in high grade jig, fixture and die work, including sub-press 
dies. These tools are for producing the parts of a small ma- 
chine where extreme accuracy and interchangeability are im- 
perative, and only men having wide experience in this class 
of tool work could qualify. Tool room experience in type- 
writer and adding machine shops would be in applicants’ favor. 
Write full particulars as to qualifications, places and periods 
of previous employment, giving references and wages ex- 
pected. Piersen Telegraph Transmitter Co., Topeka, Kan. 
Michigan 
DRAFTSMAN for centrifugal pump 
enced man able to predetermine characteristics. 
tunity. P. 165, Am. Mach., Chicago. 
New York 
DRAFTSMAN, capable of machine designing. 
perience, salary expected, when available. P. 191, Am. Mach 
MECHANICAL ENGINEER with experience in construc- 
tion of talking machines to superintend plant. State exper- 
ience; salary expected. P. 178, Am. Mach 
ASSISTANT SUPERINTENDENT: must be a first class de- 
signing mechanic on medium size brass work and automati 
machinery. Applicants should state age, education, experi- 
ence in detail and salary expected. P. 157, Am. Mach 


Ohie 


with experience and 
bakery machinery and having a thorough 
doughs. P. 158, Am. Mach., Chicago 

FIRST-CLASS MACHINE TOOL DRAWING ROOM MAN; 
one having had experience and who can design and direct the 
design of medium and heavy machine tools; give age, tech- 
nical and practical shop and drawing-room training Pr. 91, 
Am, Machinist 


designing. Experi- 
Fine oppor- 


State ex- 


competent on 


DESIGNER—Man 
knowledge of 


MACHINIST 
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Classified Advertising | 


Copy should reach us not later than 10 A.M. Friday for ensuing week’s 


issue. Answers addressed to our care, Tenth Avenue at Thirty-sixth St., 


New York or 1144 Monadnock Block, Chicago will be forwarded (except- 
ing circulars or similar literature). 

No information given by us regarding keyed advertiser's name or address, 
Original letters of recommendation or other papers of value should not be = 
inclosed to unknown correspondents = 
Advertisements calling for bids, $3.60 an inch per insertion. = 


Send copies 
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Pennsylvania 


LEADING GRINDER HAND on internal and cylHndrical 
work; man who can operate machine on miscellaneous class 
of work and who can look after four to six men: good wages 
and steady work for right man; state age and experience 
P. 95, Am. Machinist. 

GENERAL FOREMAN or SUPERINTENDENT for machine 
department, including smith and forge shop, employing ap- 
proximately 150 men. Plant located between New York and 
Philadelphia. Shop does general jobbing business on heavy 
work, including several specialties Modern tool equipment. 
Applicant must be between 30 and 45 years of age, thor- 
oughly familiar with modern machine shop methods in every 
detail, also tool room work; and be able to handle men and 
devise jigs for producing duplicates economically Do not 
want to experiment but want determined broad-gaged man of 
proper caliber, whose past record bears rigid investigation. 
Applicant must furnish satisfactory reference, which will be 
investigated and personal interview required later State 
remuneration expected. P. 168, Am. Mach. 


Rhode Island 


WANTED IN RHODE ISLAND—First class tool, die and 
gage makers, machinists, lathe hands, screw machine tool 
setters, boring mill operators, planer hands and milling ma- 
chine men Steady work for capable workmen No labor 
troubles. State age, experience and wage expected. The Taft- 
Peirce Mfg. Co., Woonsocket, R. L, Employment Bureau. 


Vermont 


MAKERS WANTED—Two 
perienced on machine tools, jigs and fixtures or special pre- 
cision machinery (punch and die makers not wanted). In 
reply give age, nationality, wage expected and by whom em- 
ployed in the past, stating how long with each. The Fellows 
Gear Shaper Co., Springfield, Vt 

MACHINISTS WANTED—A few first-class 
all departments; only experienced men who have worked at 
least a year in last place need apply: give age, nationality, 
wage expected and by whom employed The Fellows Gear 
Shaper Co., Springfield, Vt. 


TOOL good men required, ex- 


men needed in 


Employment Agencies 


igencies advertising tn this paner acree to refund any regtstraton 
within the first siz months when no position ts secured 
AGENCY, INC., Monadnock Block, 
Chicago—Established 22 years; finds high-grade men for 
executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 
we do the rest 


2he Employment 
fee on demand any time 


THE ENGINEERING 


needed 
CORRESPONDENT 


conducts correspondence 


THE UNDERSIGNED plans and 
and prossemonas 


for positions in technical, manufacturing 
lines for $2500 to $15,000 men exclusively Complete privacy 
assured. No commission charged; only service fee and post- 
age. Send name and address only, in confidence, for prefatory 
details R. W. Bixby (Established 1910), Sl Niagara Square, 
“uffalo, N. Y 


POSITIONS WANTED 


Connecticut 


CORRESPONDENCE SOLICITED with concern in 
a live man, practical mechanic, organizer and efficiency 
licht and medium work preferred where dies and labor 
ing devices count; will come temporarily or permanent. 
W. 180, Am. Mach 


need of 
man; 
Ssav- 


Illinois 
CHIEF DRAFTSMAN with designing experience on presses, 
machine tools and special machinery for reducing cost of 
production. P. W. 174 Am. Mach., Chicago 
lowa 


12, eight 


DRAFTSMAN, practical mechanic, technical trainir 
W. 144, Am. 


experience. Any location. Married. P. 
Chicago 


years’ 

Mach., 
Missouri 

MECHANICAL DRAFTSMAN, 25 desires position as de 

signer; 4% years’ experience, mostly jigs, fixtures, dies, tools 


automatic machinery. P. W. 172. Am. Mach., Chicago. 
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New Jersey 
oF 


FIRST CLASS all around foundry foreman, brass or iron, 25 
years experience’, best cf references, up to date metal mixer 
on all kinds of castings. P. W. 161, Am. Mach. 


GENERAL MACHINE SHOP FOREMAN with broad _ me- 
chanical experience is open for a position, with a reliable 
concern; excellent references. P. W. 181, Am. Mach. 


New York 


MECHANICAL DRAFTSMAN, various experience, wishes 
position. P. W. 184, Am. Mach. 


DESIGNER, experienced on electrical apparatus and spec- 
ial and automatic machinery. P. W. 162, Am. Mach. 


I AM THE 5000-dollar man whom you want as your factory 
manager, superintendent or chief engineer. P. W. 190, Am. 
Mach. 

DRAFTSMAN, mechanical, 25, experienced in general ma- 
chinery; technical graduate; shop practice wishes position. 
P. W. 179, Am. Mach. 


DRAFTSMAN with long experience on machine, factory 
and furnace design, wishes position. New York or vicinity. 
P. W. 185, Am. Mach 

SUPERINTENDENT and MECHANICAL ENGINEER wants 
position, good executive, modern rapid production methods. 
Location immaterial. P. W. 140, Am. Mach. 


FACTORY CLERK, at present employed, desires change; 
thoroughly experienced, all up-to-date methods of cost finding; 
New York or vicinity. P. W. 149, Am. Mach. 

METAL MANUFACTURING SUPERVISOR and die de- 
signer. Thorough and practical shop manager. Will go any- 
where. R. G. 320 West 18th St., New York. 


MECHANICAL ENGINEER, experienced in design and 
construction of automatic machinery and tools, familiar with 
modern shop methods. Desires position with high-grade firm. 
P. W. 177, Am. Mach. 


GENERAL FOREMAN or FOREMAN; 20 years’ experience 
in above capacity: A-1 mechanic, a thoroughly reliable man 
who can produce results, a hustler, excellent references. Lo- 
cation immaterial. P. W. 160, Am. Mach. 


TWENTY YEARS’ EXPERIENCE as foreman and superin- 
tendent on small interchangeable work wishes to communi- 
cate with concern in need of man who can get results. Em- 
ployed at present. P. W. 176, Am. Mach. 


SUPERINTENDENT, 38, married; 20 years’ experience in 
large machine tool and automobile plants employing from 200 
to 400 men; thoroughly familiar with premium or,bonus sys- 
tem; can show results at minimum cost. P. W. 171, Am. 
Mach. 


MECHANICAL ENGINEER, young man, six years’ experi- 
ence in designing and detailing automatic machinery, shop 
experience; now employed with large concern in systematiz- 
ing and installation, desires position with progressive con- 
cern. P. W. 175, Am. Mach, 


MACHINIST with nearly 5 years’ experience on general 
machine and millwright work desires position as repairman. 
Can dismantle and rebuild broken or worn machines; can put 
up shafting and set machinery. Have worked where one map 
only was employed and need no foreman to keep me going. 
Can do good work, in fact just the man for shop wanting one 
all around man that can be trusted to work without a boss. 
I am not looking for high war order rates but a position with 
reliable concern guaranteeing steady work. Am strictly sober 
and not afraid of overtime or break down jobs. No objection 
to small town. Am at present working. P. W. 167, Am. 
Mach. 


Ohio 


AS SUPERINTENDENT or MANAGER, good mechanical 
executive; replies treated confidentially. P. W. 854, Am. Mach., 
Chicago. 

FOREMAN TOOLMAKER; A-1 mechanic, designer. Execu- 
tive, wishes to change. Experience in special machinery, ord- 
nance and gas engine work. References. P. W. 159, Am. 
Mach., Chicago. 

CARBONIZER and HEAT-TREATER of steel desires po- 
sition as foreman or assistant foreman, wide experience, up- 
to-date knowledge. Technical education. P. W. 186, Am. 
Mach., Chicago. 

EXPERIENCED BUSINESS MAN desires position, has sell- 
ing ability, is an experienced machinist, draftsman and heat- 
treater. Technical education, moderate salary. P. W. 187, 
Am. Mach., Chicago. 

SCREW MACHINE FOREMAN with broad experience at 
hand and automatic machine producing accurate interchange- 
able parts. Now in charge of such department. Salary not 
less than $40 weekly to start. P. W. 173, Am. Mach., Chicago. 

SUPERINTENDENT or ASSISTANT, machine tool or gas 
engine shop; mechanical engineer, also have pattern shop and 
foundry experience; expert mechanic, have patents allowed 
and pending. P. W. 146, Am. Mach., Chicago. 


Pennsylvanig 


HEAT-TREATER, 23 years’ experience. Large and small 
tools, automobile parts, large forgings, etc. Desires position 
with opportunity for advancement. P. W. 182, Am. Mach. 


SUPERINTENDENT; energetic, aggressive, can design 
tools and devise methods for rapid production of interchange- 
able parts; up-to-date methods; can handle help and get the 
work out. P. W. 164, Am. Mach. 


FOREMAN, MACHINIST or ERECTING ENGINEER: 20 
years’ experience, who knows how to produce. Practical man 
well conversant with modern manufacturing methods, tool 
designing and labor saving devices. Hard worker and abso- 
lutely reliable, P. W. 188, Am. Mach. 
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SUPERINTENDENT or MANAGER; 28 years’ experien: 
as toolmaker, designer, foreman and superintendent on hi; 
grade, small and medium size interchangeable work; last 
years as superintendent. Resourceful and familiar wit 
modern manufacturing methods and cost systems; wishes 
communicate with concern in need of a high grade man w! 
can get results. P. W. 131, Am. Mach. 


Tennessee 


SUPERINTENDENT of stamping plant wants to ma} 
change. P, W. 77, Am. Machinist. 


Wisconsin 


GENERAL MANAGERS, gun and ordnance factories, « 
those starting in that line; looking for man compete: 
through many years actual experience in leading gun fact 
ories. To take full charge of practical end of all operatio: 
from rough material to firing; including jigs and fixtures f: 
same. Any location. American citizen, British born. P. \W 
189, Am. Mach., Chicago. 


WANTED 
CONTRACT WORK 


Co., Rochester, N. 

_ SMALL SHOP located at Woodlawn, N. Y. (near New Yor! 
City) provided with modern machine tool equipment, desire 
opportunity to quote on plain machine work of all kinds. W 
139, Am. Mach. 


MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 


PUNCH Se POU, jigs, fixtures, etc. Taylor-Shant 


BUSINESS OPPORTUNITIES 


SHOP FACILITIES wanted on lease with privilege of 
buying. Must be suitable for special machine, gage, and tool 
work as well as light and medium manufacturing. B. O. 183, 
Am Mach., 


WILL LEASE foundry, 85’x38’; machine shop, two-story, 
130°x35’; vacant building, one-story, 195’x45’; brick buildings, 
first-class condition; railroad siding, main line Penna. R.R.:; 
Eastern Pennsylvania; cheap labor and living; lease separate 
or together. B. O. 116, Am. Machinist. 


INVENTIONS PUT ON THE MARKET—This company’s 
business is to develop for the market original and patented 
products of its own laboratories. Its sales department, how- 
ever, is willing to consider outside patented inventions 
Send copy of patent with stamps for return. Dept. D., Mc- 
og Laboratories, McCormick Manufacturing Co., Dayton, 
Ohio. 


FOR SALE; general repair shop, containing an up-to-date 
little foundry machine shop and oxy-acetylene welding plant 
Special article for the foundry which we guarantee to bring in 
more in one year than the cost of the business. This should 
offer a good opportunity to interested party. Must sell out 
on account ill health. No competition, price reasonable. B. O 
166, Am. Mach. 


EASTERN ROLLING MILL will lease modern mills and 
furnaces; three railroad sidings with coal trestle; equipped 
for rolling steel billets and manufacturing bar iron, fender 
iron, socket iron, shafting, horseshoe, rivet and nut iron, 
track bolts and nuts, railroad, ship and wharf spikes; equipped 
with lathes and other machinery for ready manufacture of 
materials now in urgent demand; excellent location in city, 
with cheap skilled labor and living; seven acres; good build- 
ings; ready for immediate occupancy. Please establish iden- 
tity when answering. B. O. 115, Am. Machinist. 


MISCELLANEOUS 


PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. C. Inventor's handbook sent upon request 


MONEY IN PATENTS—We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. S 
Patent Atty., P. H. Pattison & Co., 927 G Street, Washington, 





FOR SALE 


LATHES 16”, 18” and 20”, patterns, drawings, some jigs: 
also, partly finished and finished parts for sale cheap. F. S. 
138, Am. Mach. 


PATENT FOR SALE—Speed reducing gearing to be placed 
between shafts for driving slower machinery from high-speed 
motors, turbines, ete. F. S. 163, Am. Mach. 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 200-201 
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The special feature of the machine described in this 
article is the unusual arrangement of roughing and 
finishing cutters carried in the same slide and working 
alternately. The form of the cutters is such that they 
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How I Use The American Machinist 


By J. V. HUNTER, 


General Foreman of Shops, Twin Cities Rapid Transit Co., Minneapolis 





It is not the original inventor that 
seems to be accomplishing so 
much these days, by the actual 
production of new machines and 
processed, but rather all of us who 
have more or less to do with ma- 
chines as they are. 


We spend the great share of our 
time trying to adapt here and 
there some of the other fellow’s 
ideas, and incorporate them in the 
conditions as we find them to 
make our machines operate a 
little more smoothly and at an in- 
creased efficiency. 


So when I read the “American 
Machinist” that is what I am 
looking for from the front cover 
to the last page; seldom to copy 
the other fellow’s ideas just as 
they may be described there, for 
it is seldom that he meets condi- 
tions just as I do, and even more 
rarely that the actual details of 
his work are the same identically 
as mine. But he has thought out 
his problems along certain lines, 
and always I can find them clearly 
expressed and illustrated among 
the pages of the magazine. If 
they are adaptable at all for the 
work in hand, they will also be so 
thoroughly described that one 
may work from the data given 
with the least amount of effort. 


When I see the description of a 
box-tool that somebody-else has 
worked out for a particular opera- 
tion on his turret lathe, it is not 
my custom to think, “Well, | 
haven't a turret lathe to spare for 
any operation of that sort at the 
present time,” but rather it may 
be just as apt to set me figuring on 
how to accomplish a similar result 


on a totally dissimilar machine. 
In the end it may be adapted to a 
drill-press operation, or the idea 
may be “lost in the shuffle.” Dead 
loads of good ideas get “‘lost in the 
shuffle,” but when they have been 
given the right kind of a start so 
they really set a fellow thinking 
about the work, they are not so 
apt to get lost. I count that as one 
of the things that the American 
Machinist has often been doing 
for me, in giving the ideas for 
other thoughts, usually ones that 
will prove bigger and better for 
my line of work. 


It is not always the reading matter 
in the American Machinist that 
furnishes the ideas. [| suppose 
that the editor wishes that it were, 
but just as frequently the adver- 
tising pages will furnish as much. 
That is why I recommend to my 
men that they read the “ads’’ as 
well as the other. For myself, | 
am quite as apt to read from one 
end or begin at the other, and read 
from the back to the front, cover 
to cover. 


The advertisers ‘fortunately do 
not confine themselves from week 
to week to the same set of illus- 
trations, their new “write-ups” 
are often an education in the cor- 
rect uses of their machines, and 
often we have them to use. Some- 
times when they have shown a 
special way of tooling for a job, 
or perhaps a jig for holding a pe- 
culiar piece, it has been an incen- 
tive for adapting a similar piece 
of work for handling in their 
machine. When operations in 
these lines go well, the machine 
tools of that class begin to get 
pretty heavily loaded. What then 


is more natural, when the load 
warrants it, than for the manufac- 
turer to place more machines of 
the same make and type as addi. 
tional equipment in his shop. 


If I were to mention a single de- 
partment in your magazine that 
I enjoy more than any one other 
it would be the “Shop Equipment 
News,” and others that have used 
it as I have will find it satisfying, 
too. 


You may read the advertisement 
of en entirely new device among 
the back pages, and looks inter- 
esting and perhaps might prove 
suitable for some of your work, 
but advertisements are brief and 
unsatisfying as far as descriptive 
matter is concerned. Under those 
circumstances you might write to 
the manufacturer for more extend- 
ed literature upon the subject; but 
you think of previous times when 
you have done that, only to find 
the machine entirely unsuited to 
your line of work. Yet because 
you have once enquired, for weeks 
and months afterward, your busi- 
est time has been broken into by 
their salesmen, trying to sell you 
something that you couldn’t pos- 
sibly use—and your mail—well 
every delivery has contained a 
follow-up letter. 


When you think of those occasions 
after seeing a brand new machine 
advertised, then you turn to the 
“Shop Equipment News”’ section, 
and there is a more extended de- 
scription of the machine that has 
attracted your attention. Nine 
chances out of ten when you are 
through reading that you will 
know whether or not you wish to 
pursue the matter any further. 
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Rapid Automatic Spur-Gear 


Planing 





machine iW @€nttTrety se 


SYNOPSIS—This 


tained and is unusual in that a 


/ f-e on- 
roughing and a 
finishing culter are carried in th and 
The form of the cutters is such 


that they may be ground all over atler harde ning. 


Sdn ¢ sli i¢ 


work alternately. 


The method of placing the work 8 nndle makes if 
rigid, and the form of the tool-slice makes rapid 
cuts without chatter an easy matler. 





The machine here shown and described is essentially a 
manufacturing one, with a capacity for producing large 


numbers of accurately finished high-grade spur gears at 


To produce coo al 


a high rate of speed. gears rap 
requires a machine that is rigid and free from chatter, 
With 


the known requirements in mind, the mac hine shown was 


as well as one that will index and cut correctly. 


Machine 


The 


cuards to prevent the entrance of dust or grit and insure 


carriage ways are provided with felt-lined shear 


uniform distribution of oil. The feed carriage, shown 
just back of the ram carriage, carries the feed cam and 
pth of The feed 


cam is of such a shape that the rate of feed gradually 


micrometer adjusting screw for de eut. 


diminishes as the cutter approaches the depth of cut, and 


? 


when the proper depth is reached the ram carriage dwells 


The 


ram carriage has a counterweight sufficient to prevent any 


for the finishing cuts, giving a nice smooth surface. 


¢” movement. 


hacklash and gives a steady feedin 
Most 


nd Speeds py 


feeds 


In this one there 


machines in this class are given different 
l means of change gears. 
is a quick-change gear box giving a variety of speeds to 
tools, and a feed-changing device that can be 


the cutting 


regulated by a lever while the machine is working. 


The indexing mechanism is simple and _ well-made. 





designed and The large worm 
built and it has gear on the work 
been tested for spindle only 


some time in the 
shop of George A. 
Schipper, Aurora, 


Ind. In the orig- 
inal design the 
ease of manufac- 
turing the ma- 
chine itself was 


kept in mind, as 
well as what it was 
to do. As a con- 
sequence, it con- 
sists of a series of 
which 


units are 


assembled separ- 
ately and then are 
fitted into the 
complete machine 
as it is to be 
used. Fig. 1 shows 
the machine from 
the working side. 
Using the steady 
arm shown, it has 
a capacity up to 





moves at the in- 
stant of the index 
movement as the 
lockbolt system 
is used. The in 
dexing and Quiles 
return of the car 
riage are driven 


by means of a 


friction clutch of 


the expanding 
ring ty pe, oper- 
ated by a cam, 


and are adjustable 
the 
of the index 


from outside 
box. 
The time required 
to index the work 
the 


carriage to 


and = return 
ram 
cutting position is 
1% sec. This time 
is the 


any 


same for 
width, as the 


mechanism is 





driven from a 








14 in. in diameter 
and 8 in. face. By 
substituting a spe- 
cial bracket-arm, work up to 28 in. in diameter and 5 in, 


AUTOMATIC 


face may be machined. The 3-hp. drive motor is mounted 
on a heavy bracket bolted to the column. THowever, the 
main pulley is so placed that the machine may easily be 
driven from a regular countershaft if desired. The work 


spindle is mounted directly on the bed in a long bearing, 
where it is rigidly supported without overhang. The cross- 
slide, or ram, is mounted in a massive carriage placed on 
the bed, to which it is held by heavy gibs. The ram is pro- 
vided with full-length taper gibs on top and lower front 
and a flat gib on the upper front, so as to give a complete 


iron-to-iron contact the entire length of the working area. 








SPUR-GEAR 


constant -s peed 
shaft. In 
tine work the tool is also fed in to the depth of the cut 


MACHINE 


PLANING 
recut 


in the same time, when so set. 

All gears and moving parts are completely covered b\ 
ruards, so that is impossible for a workman to receive 
njury. A shaft bearings have right and left-han 
spiral oil erooves cut in them and posit ve-feed oilers 
including the bull-gear bearing—so that they are flooded 
with oil at all times. The lubricant for the work is con 
tained in the base, which has a capacity of about 40 gal. 
The gear pump for su iplving the lubricant to the work 
‘: in the column and is driven from a sprocket on the 


end of the constant-speed shaft. 


nner 
Lilith 
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FIG. 2. METHOD OF Gl 

The greatest departure, 
cutting tools are used—one for roughing and one for 
finishing both working under a copious supply of cool- 
ing lubricant to keep both tools and work cool and free 
from distortion. The roughing tool is corrugated, and 
the feed of the ram carriage takes place just before it 











FIG. 4. THE RAM-SLIDE AND TOOLS 


The finishing tool follows back in the 
same path and removes the small corrugations left by the 


enters the work. 


rougher, thereby breaking the chip and avoiding heavy 
strains in the work. The tools are hardened and tem- 
pered, after which the dovetail part is ground to conform 
to the slot in the holder. The contour of the cutter is 
then ground under water, thus eliminating any inaceurac 
due to warping or pitting in hardening and tempering 

The view given in Fig. 2 shows the method of com- 
pletely covering all the gears and moving parts, as pre- 
viously mentioned. Fig. 3 is 


a view from the driving 
end. At the left in this illustration may be seen the 


TARDING MOVING I 


however, is the fact that two 


ARTS FIG. 3. VIEW FROM DRIVING END 


change gears used to obtain the proper indexing for differ- 
ent numbers of gear teeth to be cut. Fig. 4 is a close view 
of the ram showing the two cutting tools at A and B. The 














FIG. 5. GENERAL LAYOUT OF MACHINE 








FIG. 7. METHOD OF ADJUSTING STROKE 


one at the left is the 
finishing tool. 


roughing tool and the other is th 


GENERAL LAYOUT AND THE RAM MECHANISM 


The general layout of the machine is shown in Fig. 5. 


Here the position of the speed box, the change gears, th 


leng bearing of the work spindle, the crank movement of 
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FIG. 8. CUT ADJUSTMENT AND FEED CAM FIG. 9 DIETAILS OF CUTTERS AND HOLDERS 


the ram, and the ram and feed carriages, are all plainly 


Indicated, 





As shown in Fig. 6, the ram movement is similar to 
that of a crank shaper, and the length of stroke is regu- 
? 
- 


lated by means of a small detachable crank, shown in 





Fig. 7. The turning of this crank operates two bevel 
gears and through them, a screw that moves the crankpin 
block in the slide of the bull gear. The screw for setting 
the feed carriage and the chain connecting the ram car 
riage and the counterweight are also shown. 

A sectional end View of the feed carriage is shown in 
Fig. 8. This shows the position of the micrometer hand 
wheel adjustment for the depth of cut. The feeding cam, 
which is double, is shown at A. 


The tool holder and cutting tools are shown in detail 


t 





in Fig. 9. Each tool is carried in a clapper block, similar 
to that of a shaper, so as to be relieved on the 


t 


reverse 





stroke. As previously explained, the feeding in to the 
FIG. 6 BULL GEAR AND RAM cut oceurs just before the forward stroke of the roughing 
MECHANISM tool, the other tool simply smoothing up the surface as 



































FIG. 10. DETAILS OF FEED CHANGING, 


INDEXING TRIP AND QUICK-RETURN MECHANISM 
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the ram returns. The drawing plainly shows the method 
of clamping in the tools and the way the tool holder is 
bolted to the ram slide. 

The feed changing, the indexing trip and quick-return 
drive mechanism are shown in Fig. 10. The feed- 
changing lever, which may be operated with the ma- 
chine in motion, is shown at A. A universal joint is 
shown at B. This is to allow the worm to be dropped 


MACHINIST Vol. 43, No. 7 


Drawing Dies for a Fan Hub 
By Rost. T. BARNETT 
As it is rather difficult to draw a small hub on a larg: 
disk, this article may be of use to those who have similar 
work to do. 
In Fig. 1 are shown the shapes of the samples in con- 
secutive stages. The disk used is of 10% in. diameter. 

















FIG. 1 STEPS IN I 


down out of mesh with the wormwheel on the work spin- 
dle. With the worm out of mesh, the work spindle may 
be revolved by hand in order to see if the work runs true 
or not. 

With the driving pulley running at 800 r.p.m. the 
machine can make as high as 120 strokes per minute. 
The feed can be set from nothing up to a possible y/5 in., 
making it available for many classes of work in different 
metals. The drive pulley is 10 in. in diameter by 314-in. 
face. The machine occupies a floor space of 451x773 in., 
and weighs 2850 Ib. net, or 3125 |b. crated. 



































IRAWING A FAN HUB 


The first operation reduces it about 14 in. in diameter 
and raises the hub shown as far as the metal will go with- 
out straining it. The metal is ordinary cold-rolled steel 
plate 0.078 in. thick, and not special drawing stock. The 
dies might possibly have worked better if they had had 
hardened-steel drawing edges, but as they were for a 
limited production, they were made of cast iron. 

In Figs. 2 to 7 are shown the tools for the six opera 
tions necessary. 

After the last forming operation, a soft-steel insert is 
made as shown in Fig. 8 and pressed into one side; the 
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F1G.8 BEADING TOOLS 


FIGS. 2 TO 8 DETAILS OF DIES FOR A FAN HUB 


other side is then pressed onto it. The hub is placed be- 
tween the points of an electric spot-welder and welded at 
about four places. 

The ends of the steel insert are next beaded over with 
a beading punch and die, after which the hub is drilled 
and tapped for setscrews. It is then punched for the 
blade rivets, when it is ready for assembly into the fan 
wheel. 

& 

Workmen Should Use Extreme Care in handling carboys 
and other vessels containing acids and chemicals. Gloves of 
acid-resisting material should be worn. Care should be used 
when moving acid so that it does not spill’ on the ankles 
or legs. Cracked and damaged vessels should be reported 


at once. 
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Small-Shop Orders and Disorders 


By Joun H. Van 





SYNOPSIS—Few realize that the chief function 
of written orders is to relieve overloaded memories. 
Memoranda would be a better name for them. This 
article treats of the use and abuse of orders and 
order numbers. Their application and use in the 
small shop ts discussed. 





A brain with memory developed at the expense of 
reasoning power is a mind gone to seed. It may be a 
handy thing to have if you can’t afford an encyclopedia, 
but it won't help you to find a pound in the engine. 

The foreman of the assembling room in a certain 
shop had just such a memory. It helped him to hold 
his job, for they had no list of parts or drawings of the 
old-style machines and this individual ordered them 
“out of his head”—so many feet of 1-in. cold-rolled cut 
into 2-ft. lengths; so many 1-in. many 
half-inch square-head setscrews; so many castings of this 
and that pattern. These latter he picked out himself in 
the pattern loft, rummaging about in dark corners in 
His memory was so 


collars > sO 


search of these unnumbered pieces. 
excellent that the machine-shop methods of 40 years ago 
were indelibly engraved upon it and he used no others. 
Like most of those who are exceptionally developed in 
one small particular, he was loud-voiced and bombastic 
and took pleasure in overawing his fellow foremen with 
his vast knowledge of facts and figures. 


Seconp-Rate Memory sut Lots or “Perr” 


The owner of the shop had put up with this fellow 
for a long while—at first because it seemed that such a 
memory was unvaluable, and in later years in a spirit 
of tolerance. Whenever he suggested a change in product 
or a new method of working, the owner would receive a 
lecture on “My Experience of 40 Years, or Why it 
Can’t be Done.” Getting tired of this eventually, he re- 
tired the marvelous memory on a pension and put in 
charge an active young chap with a second-rate memory 
but lots of good sense and ambition. 

In less than a month that shop was transformed. The 
handicap of not knowing how they did things forty years 
ago turned out to be a blessing, for the voung foreman put 
in present-day methods and insisted on their being 
followed. made out for the 
machines, patterns were numbered to correspond, and the 


Lists were most common 
uncommon, infrequently ordered old-style machines were 
dropped completely, being found guilty of costing more 
than they sold for. After this was accomplished the 
marvelous memory was no longer missed, and a_ boy 
with his head full of woodchucks, catfish and baseball did 
all the ordering by following the written lists. 


THE VALUE OF A WRITTEN ORDER 


The word “order” is an unfortunate one and only 
partly discloses the function of the slip of paper 
thus termed. Nine-tenths of the value of a written 


order is that it serves as a memorandum, and but one- 

tenth lies in its mandatory “do this” or “do that.” 
Orders are not issued for the benefit of the man who 

gets them so much as for the man who issues them. 


DEVENTER 


The average workman would have no trouble remembering 
But 
the man who issues orders is in a different boat. He is 


his few daily orders if they were not in writing. 


quite likely to forget some of the many he gives or get 
them twisted. Try making 40 or 50 oral statements of 
facts and then repeating them without notes, and you will 


realize what the orderless orderer is up against. 
Bint Griggs AND [lis WEAKNESS 
. 


Bill Griggs has a weakness—he won’t lie and hé can’t 
bluff. 


advantage of him, 


Ilis men, who are free from such failings, take 
Among many other orders verbally 
given by Griggs is one to Hopkins to bore four rod ends 
to Ove In. Hopkins sets up on the job, bulls it and gets 
the first one he makes this 


hole 344 in. and does the same with the three others. <A 


almost 3144 in. Seeing this, 


day or two later when the pins are finished and fall 
“Why 
didn’t you do as I told you and make those holes Sys 
in.?” demands Griggs. “You told me 344, and that’s 
what I made them,” states Hopkins positively. 


through the rod holes, the botch comes to light. 


Griggs is pretty certain he did not, but the order was 
given last week and he has nothing but his recollection 
to back him. 
sound pretty much alike anyway, and the man may have 
So Hopkins gets away with it, and 
A written order 


Seven sixteenths and ‘leven sixteenths 
misunderstood. 
Griggs has to foot the bill for bushings. 
on a slip of paper would have been much cheaper, but 
Griggs can’t be bothered with such things. 

I knew one shop owner who thought it beneath him 
to make written notes and who prided himself on his 
memory, but he the last the world to 
remember that he had promised an employee a raise of 


pay! 


Was man in 


AFFLICTED WITH BULLETINITIS 


To the usefulness of written orders there is one big 
exception which may explain why so many practical men 
hold them in distrust and contempt. If you worked in 
a large shop before you became connected with a small 
one, it that have high official 
smitten with “bulletinitis,” and the experience is enough 


to make you steer clear of pencil and paper for a long 


may be you seen some 


while. Those who have witnessed the painful symptoms 
fear to catch this disease, which so often proves fatal. 
The chief sympton is an uncontrollable desire to 


issue general bulletins on every subject. One who suffers 
from this complaint experiences acute atrophy of the 
judgment and an inflation of the ego so that his mandate, 
“Let it be done.” seems to him sufficient to accomplish 
When in the last not be 


surprised at something such as this: 


miracles. stages one would 


Bulletin 1765 July 21, 1915 
All Departments: 

Beginning at noon of 
notice, Limburger 


By order of 


To 
further 


roses 


and until 
attar of 


date 
like 


the above 


cheese will smell 
BLANK MANUFACTURING CO., 
J. W. JONES, Works Manager 


THE 


Fortunately, the disease usually proves fatal before 
reaching this stage, for which let us give thanks. 
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A “tickler” is one of the conveniences that comes with 
written memoranda. It is an automatic memory packed 
in a little box. This box contains data cards arranged 
in proper order by days, weeks and months, with today 
at the front. Place a memorandum behind next Tuesday’s 
card, and when Tuesday comes, if you follow your tickler 
it will remind you to look up an order or to inquire about 
the delivery of the nails you purchased, or to pay your 
gas bill. The tickler is not a specialist in one narrow 
line, but will remind you of anything under the sun, and 
it is infallible if you treat it properly. 

If you would realize the good points of something, 
work in a shop where it is lacking. If you would find 
its defects, go where they have too much of it. 

Overdone order numbers bear heavily upon a shop’s 
digestion. A shop in which I witnessed a system spasm 
had an order-number scheme as ramified as the bony 
structure of a shad, but with this difference—the shad’s 
framework is connected in a logical manner while the 
order numbers were not. There was the customer’s-order 
number, to start with, followed by the shop-order number, 
which was restricted to the shop office. Then came the 
drawing-order number and the fabrication-order number, 
which chaperoned the parts through the shop. The 
foundry-order number and the pattern number were “also 
present.” Finally came the assembling-order number 
and the shipping-order number. Overlooked in the scuffle 
but doing their best were, in addition: Forged-order 
numbers, purchase-order numbers, stock-order numbers, 
stores-order numbers, jig-order numbers, tool-order num- 
her, standing-order numbers and sitting-order numbers. 
Not one of these had the least logical connection with 


any of the others. 
DisorpER NUMBERS IN A Bia Suop 


When Browning & Smith sent a wire asking why their 
order of June 19 hadn’t been shipped two weeks before, 
the fun began. The sales department fished among the 
“B’s” until it found Browning & Smith and then hunted 
for June 19 which revealed customers order AA652. The 
order clerk in the front office, by searching in index 
ledger A found that this was shop order No. Z7654, 
wherewith he secured the ear of the chief production 
clerk, who tackled ledger B. After the pattern clerk had 
perused the pages of ledger C, the forge clerk had 
conned the columns of ledger D, the stores clerk had 
scrutinized the sheets of ledger #, the foundry clerk had 
lamped the leaves of ledger F, the machine-shop clerk 
had inspected the inscriptions of ledger G, and the as- 
sembly clerk had asked the advice of ledger H, it was 
found that all was well with the exception of one bearing 
cap which had been broken on the floor and which had 
been ordered replaced on replace order No. 56785. 
While the bookkeeping department was searching among 
the ledgers again for trace of the missing piece, the dirty- 
faced apprentice Dick, in defiance of system, crawled 
under a bench and fished out a cap that had lain there 
unnoticed for a year or more! 


ORDER SYSTEM IN THE SMALL Stop 


Order numbers are simply short names to save work in 
writing and to help indentify work quickly. It is easier 
to write the number 432 ten times than it is the words 
Browning & Smith ten times. When your order-number 
system becomes too complicated, all the saving from it 
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vanishes and the value of it disappears. Use order 
numbers, Mr. Small-Shop man, but make them relate so 
that you won’t need ledger A, B, C, D, E, F, G, and 
so forth to tell them apart! 

An order system for a small shop is something that 
will save its owner money, if he will forget to look upon 
it as an order system and will regard it as a coilection 
of useful memoranda. “System” is too rigid a name for 
it and would limit its helpfulness. If a man brings you 
a bag of money, don’t insist on his taking two short 
steps to the left and one long one to the right before 
entering the front door. Let him come in head-first 
through the pantry window if he wishes, as long as he 
fetches the bag along! Too much rigidity and system will 
scarce away the profits of common-sense economies. 

Don’t ask me for a set of rules for the small-shop 
order system, for I won’t give them to you. But I 
will make this suggestion: Write down what you are 
likely to forget, or what your man is likely to misunder- 
stand. Keep a copy so that you can lay your hand upon 
it until the work is done. Then throw it away or file 
it, as you please, for it will have served its purpose. 
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Small Radius Grinder 


By E. V. ALLEN 
The fixture shown is used in the shop of the Stenotype 
Co., Indianapolis, Ind., to grind the radius on the ends 
of paper-feed pawls. The pawl has a hole through the 
body for the shaft. This allows it to be placed over a 
pin in the fixture and against a stop, as shown at A. The 
carrier is made to swivel, being operated by means of the 














SMALL RADIUS GRINDER 


handle B. Feed to or from the wheel, in setting for size, 
is done by turning the ball-crank C. A maximum and 
minimum gage for the pieces is shown at D. The piece to 
he gaged is placed over a center-pin and swung around to 
the gaging pins on either end. No stop pins are needed 
mn the grinding fixture, as the radius ground is small and 
is completed at one sweep. When finished the handle is 
swung toward the operator, which clears the work from 
the wheel and allows the piece to be removed without 
changing the adjustment. 
B 

The Antidotes for Muriatic, Sulphuric and Mitrie Acids 

are soapsuds, magnesia and lime water. The antidotes for 


the alkalines—potash, lye and ammonia—are vinegar and 
lemon in water. 
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Tools Used Im Making Parts for 
Blair Motor Trucks 


By 





SYNOPSIS It will be noted that most of the 
parts drilled in the jigs described are either rough 
or with surfaces only ground. However, owing to 
good work in the foundry the tools are in almost 
every case made with positive stops and the parts 
are produced of an inter¢ hangeable nature. The 
large holes drilled in the jigs are simply the cored 
holes opened to the desired size. The tools have 
been in service for sufficient time to try them, and 
they are giving satisfaction both as re gards the 


quality and the quantity of produc tion. 





Blair trucks are made in four sizes—114-, 24%-, 54- 
and 5-ton—by the Blair Motor Truck Co., Newark, Ohio. 
They are of the direct-drive type by a worm and worm- 
wheel on the rear axle. This type of drive has been found 
to give the highest efficiency. It requires no adjustment, 
and little attention except placing the required amount of 
oil in the case. Further, it is inclosed, thereby preventing 
wear from accumulated dirt, and it is practically noiseless 
An interesting feature is the patented 
The 


principle of this is as follows: The subframe is hinged 


in operation. 
three-part suspension of the subframe of the chassis. 


to the worm frame in front, by means of steel castings and 
hardened-steel hinge pins, and at the rear it is hinged at 
right angles to the rear axle. This system renders the 
subframe, which carries the power plant, flexible to any 
position; thus, no matter what the road conditions may 


be the subframe will insure a perfect alignment in the 


transmission of power. The main frame carries the 
weight of the body and the load. 
DriLLInGc Rear-Spring HANGER 
In drilling the rear-spring hanger the jig shown in 


Figs. 1 and 1-A is used. The rough casting is located 


, 
ROBERT 
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MAWSON 
The following holes are then machined: Six *°/,,-in., 


drill at D and F’; one 1\%-in. through the cored hole G: 
one 44-in., drill at the rear of // through a boss. The 
last hole is then tapped with 4g-in. pipe threads. 

in drilling the pedal-arm shaft 
2-A. 


The jig employed 


bracket is shown in Figs. 2 and The rough casting 
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FIG DRILL JIG 
FOR SPRING 


BRACKETS 


FIG. 4. DRILL JIG FOR 
STEERING-GEAR 
BRACKET 


is located against a pin, the part being slid against tt. 
The screws A are tightened on the casting to hold it 
securely. Three **/,,-in. holes are then drilled in the 
casting through the bushings B, and a hole in the boss C 
is drilled and tapped with '-in. pipe-tap threads. 


DritLing Hanp-BraAkeE BRACKETS 


The jig shown in Figs. 3 and 3-A is used in drilling 


the hand-brake shaft brackets. The casting is located so 


that the boss A seats centrally between the lugs B. The 
screws C are tightened to hold the part securely. Three 
gin. holes are then drilled in the casting, the tool 





























DRILL JIG FOR REAR- FIG. 2 


SPRING HANGER 


FIG. 1. 
SHAFT 


against a pin A with the cover B swung back. ‘This is 
lropped down and the screws C tightened against the cast- 
ing to hold it securely. The hole in the center D is then 
(drilled and the pin £ is placed through the bushing into 
the drilled hole to assist in holding the part securely. 


DRILL JIG 
BRACKET 


JIG FOR HAND- 
BRACKETS 


DRILL 
BRAKE 


FOR PEDAL- FIG. 


being guided through the bushing DP. An 44-in. hole is 
also drilled for a Yg-in. pipe-tap thread in the boss £. 
It will be observed that the jig is fitted with bushings in 
each lug, so that holes may be drilled for either right- or 
left-hand parts. 
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DETAILS OF JIGS AND FIXTURES USED IN MAKING MOTOR-TRUCK PARTS 
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The jig used in drilling the steering-gear brackets 1s 
shown in Figs. 4 and 4-A. 
‘in which fits into the large 244-in. hole which has been 
The washer A is slipped on the screw 


r : : 
The casting 18 located on a 


sreviously bored. 
B, which is tightened into the locating pin, thus holding 
the casting in position. The knurled-head screw ( is 
tightened against the flange of the casting to force it back 
The clamp D) is also tightened 


igainst the face of the jig. 
The following 


as shown, to assist in holding the piece. 
holes are then drilled: Two 4§-in. at F, four * 
F, and one *'/,,-in. at G. The last hole is then tapped 
with a lg-in. pipe tap. 

It will be observed that the adjustable 
to locate the casting for height. The 


aa7 ln. al 


post //7 is used 


angle blo« k a. 
# 
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-> 


which carries four is then placed in the casting 


bushings, 


and clamped to it, as noted. 


DritLing Front-Sering Rear Brackets 
For drilling the front-spring rear brackets the jig 
shown in Figs. 5 and 5-A is used. The casting is slipped 
into the jig and pushed back against the wall A and the 
angle plate 2. The screw €' 1s tights ned down to hold it 


in position. A *°/.,-in. hole is then drilled through the 
outer end and the pin DP) placed through the bushing into 
the machined hole to assist holding the casting. Two 


.,-in. holes are then drilled at F and a 1'%-in. hole at 
F. The last hole is then fitted with a 7g-in. bushing and 


the drilling operations completed. 


Heating 30 Tons of Forgings a Day 
im Oil Furnaces 


EDITORIAL CORRESPONDENCE 





SY NOPSIS—Convenience and economy are gue nN 
as the main reasons jor adopting oil fuel and oil 
furnaces on such an extensive scale as shown in 
this case, and these are certainly reasons that ap 
peal to any shop manager. This article shows th 
arrangement of blowers, furnaces and hammers in 
the forge shop, and of the hardening and temper- 
ing furnaces for spring and drop-forge dies. When 
it is considered that these handle 60.000 Ib. of 
metal a day, the size of the installation is better 
appreciated. 


-_" 





A striking example of the growing use of oil furnaces 
for heating metals is found in the Hendeeville shops of 
the Hendee Manufacturing Co., Springfield, Mass. This 





plant makes the forgings, springs and similar work for 


the Indian motorcycles, with a scheduled output of 275 


This involves 18,000 to 24,000 pieces 


a day at present. 

a day. These are all heated in the low-pressure oil 
burning furnaces of the Gilbert & Barker Manufacturing 
Co., also of Springfield, Mass., some idea of the extent 
of this installation being shown in the accompanying il 


lustrations. 

The air is supplied by specially constructed centrifugal 
blowers, as can be seen from Fig. 1, which shows 
one of the Those 
duplicate to take care of possible breakdowns and prevent 


These blowers are shown at 


rotary 


corne! blower room. blowers are in 


a shutdown of the furnaces. 
the left. They 
supply air to 80 oil burners at about 1% Ib. pressure, 


draw from a common intake pipe and 


They are driven by 75-hp. motors running at 3600 r.p.m. 








FIG. 1. A CORNER OF THE BLOWER ROOM 


SHOP 


FIG. 2 A PORTION OF THE FORGE 
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The small blowers supply air at 8 oz. pressure for the “air 
curtains” in front of the furnaces. These blowers have 
100-hp. motors running at 1800 r.p.m. The air curtains 
can be seen Figs. 2 and 5 in front of the fire opening. 
The air escapes in small jets, blowing the escaping heat 
upward and away from the workmen. All air pipes are in 
tunnels and conduits and lead up to the furnace through 
the floor at the proper place. 

portion of the forge shop is shown 1n Fig. 2. This 
contains 13 board drop hammers ranging from 800 to 2000 
lb. and two steam hammers of 2500 lb. capacity. The 
output of this department runs up over 15 tons a day and, 
together with the springs and other work handled by the 
furnaces, makes a total of about 30 tons a day, with an 
oil consumption of 1000 gal. during the 10 hr. 


A TuovusaNp GALLONS or O1n A Day 


» 


One of the oil pumps is shown in Fig. 3. This is mo- 
tor-driven through reduction gearing, as shown. It sup- 
plies oil from underground storage tanks to the different 
furnaces at from 3 to 5 lb. pressure. The oil pipes are also 
laid in the tunnels and conduits, so that everything is out 
of the way and yet can be conveniently reached at any 
time. The oil pumps are in duplicate, with one unit in 
reserve for emergencies. 

One corner of the spring-tempering room is seen in Fig. 

which shows a portion of the battery of furnaces for 
heating springs for hardening. These run in the neigh- 
borhood of 1600 deg. F., and each is provided with an oil 








FIG. 4. BATTERY OF SPRING-HARDENING FURNACES 


THE TEMIERING ROOM 


quenching tank as can be seen. A mineral quenching oil 
is used, which gives good results and is much more agree- 
able than the fish oil that we used to think necessary for 
hardening springs. This oil is kept in constant circulation 
so as to maintain a temperature approximating that of the 
hardening room itself. 

The springs have been previously punched and trimmed 
at the other end of the room, Fig. 5, the hardening fur- 
naces being seen in the distance. This shows the trim- 
ming presses and the furnaces used in heating. 
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FIG. 3. ONE OF THE OIL PUMPS 


After the hardening, the springs go to the lead drawing 
baths shown in Fig. 6, these being convenient to the hard- 
ening furnaces. These baths are kept at about 900 deg. 
F., the pyrometer shown being constantly in position so as 
to insure drawing the temper to the proper point. Th« 
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IN FIG. 5. THE OTHER END OF THE SPRING- 
HARDENING ROOM 


bath is also tested each day with a master base-metal 
thermocouple, to insure uniformity in product. 

Although the illustration shows charcoal on top of the 
lead, as is common practice, they are experimenting 
with anthracite coal with good results. Small sizes are 
used, either pea or buckwheat, and this seems to allow 
less oxidation of the lead than charcoal. 

After heating the springs to the temperature of the 
bath, they are allowed to cool in the air instead of by 
dipping. 











alr 
ta 
m 


co 
th 
an 


bre 
wh 


[= 





August 12, 1915 AMERICAN 


LEAD DRAWING FURNACE 


FOR SPRING 


FIG. 6. 


The toolroom where the drop-forging and other dies 
are made also has some interesting furnaces and cooling 
tanks, as shown in Fig. 7. The furnaces are of the semi- 
muffle type and are used for both carbon and high-speed 
The illustration shows a drop-forge die over the 
These tanks are water-jacketed for keeping 
Brown 


steels. 
cooling tank. 
the hardening bath at the desired temperature. 
and Bristol pyrometers are used. 


= 


Street-Railway Shops in San 
Francisco 


EDITORIAL CoRRESPONDENCE 


modern transportation have 


The developments of 
brought about conditions in the large street-railway shops 


which are very closely related to those of the steam rail- 


FIG. 7 


MACHINIST 


AND COOLING TANKS FOR 


DROP-FORGING DIES 


FURNACES 
HARDENING 


Ways. ly many cases they show the same tendency to 


devise and build machines and attachments for doing the 
work for the 
methods by which they are run frequently preventing 


same reasons as the railway shops, the 


the purchase of the machines from regular makers. 

An example of this is the punch shown in Fig. 1, 
which was built up mostly from parts found in the shop. 
It is operated by the air cylinder A which, through the 
lever B, controls the plunger C. This is guided by the up- 
per and lower plate of the cross-member, which also car- 
ries the recoil spring. The operation is controlled by the 
air valve £, through the cord F, this being connected with 
the treadle, which surrounds the base of the machine so 
that it can be tripped from almost any position. Tor 
the purpose of handling large sheets easily, the truck F 


has beet provided with the table at the same height a 














FIG. 1. A HOME-MADE AIR DRIVEN PUNCH FOR SHEET- 2 


METAL WORK 


2. GRINDING HARD SPOTS ON 
CAR WHEELS 
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he anvil or die of the punch press, This affords an 
asy means of supporting large sheets which can be fed 
past the punch D by simply moving the whole truck along 
the track shown. It makes a very convenient tool and is 


in constant demand. 
GriInDING Out Harp Spots 1x Trre 


In Fig. 2 is shown an interesting attachment in a lathe 
used in turning car wheels. It frequently happens that 
steel tires develop very hard spots, either from sliding 
on the rails through severe braking or other reasons, and 
these are very severe on the turning tools. To relieve this 
situation the regular turning tool is mounted in an auxil- 
iary tool block A, at an angle to bring the tool radial with 
the axle and at the same time low enough to be out of the 
way of the electric grinding attachment, shown at B. 
When a hard spot is encountered, the wheel is turned until 
the grinding wheel B can be used to cut it out, and the 
turning tool then gets to work as before, and finishes the 
turning. 

A machine which has been made up for threading bolts 
is shown in Fig. 3. This consists principally of a lathe 
bed, with a very simple headstock and tailstock, which 
has an air cylinder fitted to it. The work is held in the 
three-jawed chuck A, the die B being mounted in the tur- 
ret C. This carriage simply rests on the bed when the 
plunger D from the air cylinder £ comes in contact with 
the back of the turret and forces it toward the headstock. 
Chis is controlled by the air valve F’, the return being se- 
cured by the handle G operating in the rack under the 





FIG. 3. AIR-OPERATED THREADING DIE 


bed. The framework of the lathe has been built up from 
flat bar iron, as can be seen, 

Another air-operated device is the clamp shown in Fig. 
t for holding work on the drilling-machine table, which 
is being operated on. This consists of the air cylinder A, 
which operates the lever B and forces the clamp C down 
on the work to be drilled. This is controlled by the air 
valve D in the usual manner. It is a very simple device 
and can be used to advantage in many places. 

An air-operated shear for sheet metal is shown in Fig. 
5. The air cylinder A forces the toggle arms B and C to 
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raise the curved shear D against the metal held under th 
bar #. This gives a shearing cut, beginning at the end / 
and continuing until the whole width of the sheet has bee: 
cut. This has proved very satisfactory, and can be buil: 
up in almost any shop of this kind. The link @ is simp. 





FIG. 5. HOME-MADE AIR-OPERATED SHEET- 
METAL SHEAR 


a safeguard to prevent the crosshead carrying the two 
toggle arms from being blown clear of the cylinder should 
anything give way inside. The cylinder itself is hinged 
at H, so as to be able to move up and down the necessary 
amount as the toggles are pushed forward. 

These are from the Elkton Shops of the United Rail- 





EE a 


FIG. 4. AIR CLAMP FOR DRILLING 


way Co., San Francisco, Calif., and have been selected as 
typical improvised tools and methods. 

The History of the Saw has been made the subject of a 64- 
page booklet compiled and distributed by Henry Disston & 
Sons, Inc. It handles in a comprehensive way the develop- 
ment of the saw from its prehistoric origin to its present 
highly perfected form. Practically every type of saw is 
covered, descriptions of the more modern developments be- 
ing especially complete. The text is supplemented with illus- 
trations. The preparation of the book involved a large amount 
of research work among libraries, private records, original 
manuscript, etc., and it is believed to be the first complete 
chronological record of the development of this tool. 
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The Manufacture of “Fabroil’’ Gears 


By 





SYNOPSIS—In the past five years the General 
Electric Co. has developed a gear made from com- 
mon cotton batting without a bond. This gear is 
noiseless in operation, has the strength of cast tron 
of good quality, and ts unaffected by moisture, oils, 
cold or reasonably high operating temperatures. 





Several years ago a motor pinion on one of the large 
punches in the General Electric Co.’s Schenectady shops 
vave considerable trouble. Iron, brass, steel and various 
non-metallic pinions were tried. With the exception of 
the one made of steel, all wore out in a few days, and 
the noise of this one was unbearable. For years the month- 
ly maintenance bills of that gear train had been from five 
This condition resulted in the concep- 
The first experimental pinion 


tu forty dollars. 
tion of the fabroil pinion. 











E. A. SUVERKROP 


every conceivable fabric from burlap to fine cambric was 
built into gears and tested to destruction. Later the idea 
of compressing various kinds of unwoven fibers was tried, 
and it was discovered that, with correct manufacturing 
methods, ordinary short staple cotton batting would give 
better results than any of the woven materials. 

A glance at Fig. 
manufacturing process. 


| gives a pictorial synopsis of the 
For comparative purposes at A 
and at B, a pile of partially 


The 


isa pile of raw cotton batting, 


compressed cotton as it comes from the dinking dies. 

















FIG. 300-TON HOT PRESS 











Tew & eases 
B Cc D E 











FIG. 1. FROM THE RAW COTTON TO THE FINISHED GEAR 
was applied to this machine, proved a success, has been weights of these two piles are identical. At C is shown 
driving the punch for the past five years and is stillon the the same amount of cotton in the rough after assembling 


job. 
Various Fasrics Trrep 


The early idea of the inventor was to use some sort of 
woven material for the body and teeth of the gear, sup- 
ported on each side by suitable steel shrouds. In the 
endeavor to find the most suitable and durable material 


under pressure between the two steel shrouds; at J), th 
turned gear blank, and at F, the finished spiral geat 


Pre-TrREATING THE CoTTON 

ceotton batth vy 
2. This proc- 
no binder 


Before going to the “dinking dies” th 
is subjected to a preliminary pressing, Fig 


ess compresses and stiffens the batting though 
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FIG. 3. DOUBLE DINKING DIE 

The pressed sheets of cotton next go 
to an ordinary “dinking,” or “dieing-out,” machine, and 
are cut into disks of suitable size. These can readily be 
kept in stock partially prepared for the manufacture of 


is employed. 


gears. 

The disks are made large enough to allow about +; 
in. all around for turning after the blank is finally assem- 
bled. Where the blanks are “dinked” from the raw bat- 
ting, much more is left for turning off. 

A double dinking die for cutting a large and a small 
blank is shown in Fig. 3. 

Two types of drilling jigs for fabroil gears are shown 
in Fig. 4. The type shown at A was 


FIG. 4. DRILLING JIGS FOR FABROIL GEARS 
shroud downward within the jig, compressing the cotton 
between it and the lower shroud. This releases the inter 
nal pressure on the sleeve C and permits it to be ran down 
a certain distance by hand and finally tightened by means 
of a spanner wrench. With ordinary cotton, a pressure 
of from eight to ten tons per square inch has been 
found to give the best results. 


Dritt Jias ror Large Work 


With the type of drilling jig shown at H, Fig. 4, the 
shrouds and cotton blanks are threaded on the stem J 
in the lower plate J. The upper plate K is then threaded 





formerly used for small gears only, but 
is now being used for comparatively 
large gears. It consists of a plug B 
threaded with a buttress thread to fit 
the collar C. The plug B is bored to 
receive first a steel shroud, then the 
cotton disks and finally the other 
shroud. The flanged end of the plug B 
is provided with the bushed holes D 
for guiding the drills for the rivet 
holes in the fabroil gears. The bush- 
ings are removable, as these holes are 
also tapped to give a better hold on 
the cotton and shrouds than would be 
afforded by rivets 
headed over at each end. 

A bushing is also provided at # for 
drilling the central hole in the gear. 
The member C' is pro ided with a com- 
paratively large hole at F, and also 


plain cylindrical 





spanner holes, at G. When compress- 
ing the gear in this type of jig, the 
components are placed in B, as previ- FIG. 


ously described, and the collar C run 
on by hand as far as it will go. 
placed vertically in the hydraulic press shown in Fig. 
5 with the flange of B resting on the head of the ram 
and a plug NV from the press yoke O entering the hole 
I’ (Fig. 4) in the collar C (Figs. 4 and 5). The power 
is then,turned on and the end of the plug forces the top 


The jig is then 








PRESSES FOR ASSEMBLING FABROIL GEARS 


on the same stem, care being taken to have the bolt slots 
in line. The jig is then placed on the table of the hy 
draulic press, Fig. 5. A collar P surrounds the central 
stem (I, Fig. 4) of the jig. Power is then turned on, 
and the cotton compressed. When the required pressure 
has been attained, suitable bolts are entered in the slots 
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L, Fig. 4, and the nuts are tightened. Fig. 6 shows an 
assembled jig and work ready for drilling. 

Owing to the very high pressures employed only the 
best grades of steel are employed in the drill jigs and in 
fact all tools used in the manufacture of Fabroil gears. 


ASSEMBLING THE BLANKS 


Selection of the quantity of cotton for blanks is done 


by weight. Blanks of a given diameter and face, each 





= 


LOL Leet tte 
imams | 














FIG. 6. FABROIL GEAR ASSEMBLED IN A JIG 
containing a specific weight of cotton and each subjected 
to a specific pressure per square inch of area, will produce 
gears identical in their properties. 

Drilling is done with high-speed twist drills, which may 
be used either singly or in multiple. Slip bushings in the 
jigs, when removed, leave room for the passage of thie 
tap. The taps are also made of high-speed steel with 
plenty of top rake to the teeth. 


TireaDep RIvets 


The rivets used are threaded and are screwed through 
both shrouds and the cotton between them. Formerly 
smooth rivets were used, headed over on each end, but 
these offered insufficient resistance to the reaction of the 
highly compressed cotton, the retention of the original 
compression being of prime importance. 

With the threaded rivet, the area in contact with the 
cotton and the shrouds is many times greater and the 
major part of the contact area is at an angle of 50 deg. 
with the direction of the pressure and not in line with it 
as when the smooth cylindrical rivet is used. 

The ends are headed over either singly or all together 
in a die in the hydraulic press. The gear blanks next go 
to the impregnating tanks where they are impregnated 
with a good quality of mineral machine oil. 

After impregnating, the gears are turned and bored 
in the lathe. For this both turret and engine lathes are 
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used. When turning, especially on large or wide-faced 
gears, the operator speeds up while turning the cotton 
between the shrouds. 

The turning is done with a stream of oil as lubricant. 
From the turning department the blanks go to the gear 
cutting department. The feeds and speeds used here ar 
suitable for the steel shrouds as it is not practicable lk 


speed up while the cutter is passing ough the cotton. 


KFFECT OF THE Pressunt 


the from 
Cotton batting 
While « oii tons Is the 


pressure allowance, care must be taken not to 


before. 


As stated 
eight to ten tons. 


COmMIpPressihyY pressure is 


(hus compressed weighs 
about 0.05 Ib. per cu.in. minimum 
run the 
pressure too high, for at a pressure of about 15 tons pe 
sq.in. ordinary cotton will crush. In connection with 
this a rather interesting experiment was recently made. 
A piece of low-carbon steel three inches thick was planed 
parallel and carefully measured. Cotton batting was 
placed on top of this in the hydraulic press and pressure 
When the cotton crushed, the 


it was found that 


applied. power Was shut 

off and the steel block again measured : 

the steel block had been compressed about 0.025 inch. 
In Fig. 
) 


22-in. 


? is shown a fabroil gear, 31-in. diameter and 


face. The area of this gear was so great that the 
largest press was incapable of imparting even the mini 
The de- 


mum pressure of eight tons per square inch, 

















GEAR BLANK, 31-IN. DIAMETER AND 


22-IN. FACE 


FIG. 7 FABROIL 


means of a 


th 


sired compression was obtained, howe ver, by 


long wrench on the nuts of the jig bolts, assisted by 


hydraulic press. 


TESTING APPARATUS 

In Fig. 8 is shown the apparatus for testing to destru 
The pinion to be tested 
motor shaft. It drives 
At C are shown a 


tion fabroil pinions and gears. 
is mounted at A on the end of the 
the generator B through a gear train. 
number of pinions which have been tested under variou: 
loads for various periods of time. 
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The various types of gear construction used are shown 
in Fig, 9. 

At A is represented the standard construction, consist 
ing of the cotton pressed between two plates and fastened 
together with studs. 

When the gear is of large size, for the sake of economy a 


center steel bushing is introduced, as indicated at B, 
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FIG. 9 VARIOUS TYPES OF CONSTRUCTION OF FABROIL 
GEARS 


so as to reduce the area of the cotton. This construction 
consists generally of a cast-steel center and shrouding, 
in which the shrouding is fitted to the opposite end of the 
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The Lewis formula for cast-iron gears can be used 
all caleulations relating to fabroil gears, as it has bee: 
found by test that they are equal in strength to gea 
made from a good quality of cast iron. The makin 
of bevels and spirals up to 30-deg. angle is quite feasib|: 
with favorable running conditions, 

The shrouds of mild steel should equal the thickness o 
the tooth at the pitch line, but in no case should be les 


than j'y in. thick. The gears are practically unaffected 


by water. A test was also made by immersing cotto: 
gears in oil at 180 deg. F. for several days. The geai 
were unatfected. A fabroil pinion was put in to drive ; 


50-hp. air compressor, The conditions were very trying, 


as the location was hot and moist. The pinion has been i: 
place for a year and a half and seems capable of a fu: 
ther service for a similar length of time. The silent 
pinions formerly used for this drive failed in three weeks 


. nm 


Losing Counterweight in the 
Drilling-Machine Column 


By HH. W. JoUuNSON 


How many of you have fished for a lost counterweight 
chain in a drill press? Who knows of an easy way to re 
cover said chain after it has slyly sneaked away out of 
sight inside the column? Why not fasten a little block of 
steel on the last link next to the spindle quill, this block 


to be too large to go through the cored opening in the 








FIG. 8 APPARATUS FOR TESTING 


center and locked to it by several studs tapped half into 
the shrouding and half into the center. 

At C is shown the rim type of construction, which 
is sometimes used on automobile gearing and large rims. 
In this the rim is pressed over a metal center and held 
in place, as shown, by studs tapped half into the rim and 
center. 

At D is what is known as the threaded-sleeve construc- 
tion. This is used on small pinions where there is not 
enough room for the standard type of construction. The 
threaded sleeve is locked to the end plates and filler by 
rivets. 





STRENGTH OF FABROIL GEARS 


drill-press column? It will do the trick as far as break 
age of the hook or other fastening at the quill end of 
the chain is concerned, where nine out of ten breaks occur. 

The builder could have helped the situation by running 
the chain above, rather than through, the upper forward 
member of the column until it reached a point above the 
center of the column proper, at which point it could go 
through a bie hole in the column, downward to the 
counterweight. Then a second chain, normally slack, 
could be fastened near this hole, the lower end being at- 
tached to the weight, in order to allow of raising the 
latter in case of a break in the working chain. 





pre 
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The Beginning of the Use of High- 


Speed 


By 





SYNOPSIS 
the use of Taylor-White, or high-speed, steel was 
the Link-Belt Engineering Co. The contract was 
dated May 8, 1900. The development of Taylor 
While steel tools for cutting cast iron was due 


largely to experiments and trials in the Nicetown 


The first shop to buy a license for 


plant of that company. (uolations jrom original 


doe uments have considerable historv value. 


JAMES M. 





The death of Frederick W. Taylor naturally turns our 
minds to some of the historic facts of his life and work. 
Many of these are associated with the development of 
T'avlor-White, or high-speed, steel and the Taylor system 
of scientific As far as disclosure to the 
public was concerned, the steel came first. In fact, | 
believe that the development of high-speed steel has had 


nuanagement, 


a most important and too-little recognized influence upon 
the spread of scientific management. 

Under the older conditions of shop organization, if a 
mistake in a piece-rate was made which amounted to an 
excess or reduced earning of 50c. per day by a workman, 
the error was not of great importance. But when produ 
tion was increased two or three times, owing to better 
cutting steels, coarse feeds and high speeds, a unit error 
of the same amount became a total error of $1 or $1.50. 
\ mistake of this size is sufficient to cause trouble in a 
shop management, and the liability that it might often 
occur with the cut-and-try, rule-of-thumb methods com 
monly in use in the first vears of this century was sufficient 
to make managers search for improved methods. 

Thus the development and use of high-speed steel have 
had a great influence on the adoption of improved methods 
of management in machine shops. That 
the case of the Link-Belt shops I know, for we introduced 
high-speed steel early in the year 1900 and began to take 


this was so in 


up scientific management in 1903, 

The immediate steps that led up to the use of the new 
steel in our shops were a visit that | made personally) 
to the Bethlehem Steel Co. and tests of some of our best 
tools against its tools. During that visit I saw tools of 
Taylor-White steel ripping heavy nickel-steel chips faster 
than we were in the habit of turning brass. I saw under 
a screen over the tool that it was cutting with the point 
a dull red. By a computation | found that it was taking 
a good big chip at the rate of 140 ft. per minute. 

An inspection of our own shop showed that we were 
hopelessly behind this record. An entire readjustment 
of our whole establishment was necessary to keep up with 
the standard shown us. ‘To convince our own toolmaker 
of the importance of all this, some of his best tools wer 
taken to the Bethlehem shops and tried alongside Taylor- 
White tools. Ours failed instantly, and a few. days later 
we negotiated for a shop-right for the new steel. 

The first license granted by the Bethlehem Steel Co. 
for the use of Taylor-White steel and the Tavlor-White 
process for treating was given to the Link-Belt Engineer- 


*Chairman of Board, Link-Belt Co 


Steel 


Dopar* 


May &, This license included the working 


drawings for all the apparatus necessary to treat the steel 


ing Co., 1900, 


for its softening, forging, 
machining and hardening. As a matter of 


were ever treated at the Link-Belt shops. 


and complete specifications 
fact, no tools 
Some of the 
apparatus was obtained, but it was not put into use. 
The reason for this lay largely in the fact that the steel 
is developed by the Bethlehem Steel Co. and supplied 
under the terms of this license was adapted for turning 
steel and not for cutting cast iron. In fact, the improve- 
ment and application of 'Taylor-White steel to machining 
cast iron was the direct result of experiments and trials 
carried on at the Link-Belt shops. During this period the 
tools were forged and treated at Bethlehem and not in 
Philadelphia. 
The original 
Bethlehem Steel Co. and the 


the 


Kngineering Co 


contract executed between 


| ink Belt 


license 


reads as follows: 


Articles of agreement entered into this Sth day of May, 
1900, by and between the Bethlehem Steel Co. of South 
Rethlehem, in the County of Northampton, State of Pennsyl 
‘ania, hereinafter called “contractor,” and the Link-Belt En 
xineering Co., of Nicetown, Philadelphia, in the County of 
Vhiladelphia, State of Pennsylvania, hereinafter called “com 
pany 

Whereas the contractor is the owner of and is carrying on 
at its works a process for treating metal-cutting tools made 
from certain kinds of air-hardening tool steel, for which pro- 
cess patent application serial No. 734,263 of Oct. 20, 1899, has 
been filed by Frederick W. Taylor and Henry L. Gantt, and 
patent application serial No. 734,289 of Oct. 20, 1899, has been 
filed by Frederick W. Taylor and Mausel White, and patent 
application serial No. 734,456 of Oct. 23, 1899, has been filed 
by Frederick W. Taylor and Henry L. Gantt, and all and each 
of them assigned to the contractor, and which process is 
known as the “Taylor-White"” process; and 

Whereas the company is desirous of using said “Taylor 
White” process in its machine shop located at Nicetown 


Philadelphia, Penn., 


Now this agreement witnesseth that in consideration of 
the mutual promises herein contained, contractor and com 
pany have agreed as follows 

First. Contractor agrees to furnish company complete 
working drawings showing all the apparatus required and to 
give all the directions necessary to enable company to suc- 
cessfully treat according to the “Taylor-White” process tools 
made from air-hardening tool steel similar to those which 
the representatives of company have already seen in oper- 
ation in the machine shop of contractor (This to include 
both softening the steel, so that it can readily be machined, 


them to run ata high cutting 
faith to instruct 
advantageous 


and treating the tools to enable 
grood 


the 


‘ontractor company 
knows 
process. 
After 
and 
contractor agrees to 
the company’s employees how to 
aforesaid, company to for 
rate of $5 per day and traveling expenses 

Third. Contractor give 
use in its shop situated in Nicetown 


speed.) ¢ agrees in 
as to all it 
of this 


Second, 


concerning application 
that company 
apparatus in its works, 
teach one of 
treat 


notified by 
the 
send a 


being companys 


has made erected required 


competent man to 
tools as 


the 


successfully 


pay services of said man at 


company a shop right to 
Philadelphia, all patents 


agrees to 


which may be granted or assigned to contractor covering the 
above process and apparatus. 
Fourth. Company agrees to pay contractor $3000 as fol- 


lows $1500 cash on delivery of drawings and full descrip 
tion of process and $1500 cash three months after signing 
contract. 

Fifth. Company agrees to keep both the apparatus and 
method of treating the tools secret, so far as lies in its 
power, until the same have been disclosed in letters patent 
granted to contractor, and then only to the extent of the 
specifications and claims of such patent or patents as may be 
issued, To accomplish this, company agrees to operate the 
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apparatus and carry on the process in a separate room under 
lock and key, access to which is to be debarred to all persons 
except the operators of the apparatus and company’s Officials. 

Sixth. Company agrees not to sell, loan or give away any 
treated tools or to allow anyone to take any tools outside of 
its shop situated at Nicetown, Philadelphia, Penn 

Seventh. Company agrees that it will use its best endeav- 
ors to prevent anyone outside of its employ from learning the 
chemical composition of the air-hardening tool steel which ig 
treated by the “Taylor-White” process. 

Eighth. Company agrees to use its best endeavors to keep 
the terms of this agreement secret and not to divulge any of 
the terms of same to anyone. 

Ninth. The company agrees to mark on 
paratus in its possession the word “patented” and the date or 
the patents covering its con- 


any patented ap- 


dates of any of contractor's 


struction. 
Metuop To BE PursUED IN TREATING TOOLS 

Two other documents are in our possession which were 
supplied under this contract. The first consists-of 14 
typewritten pages, giving in detail the methods to be 
pursued in treating the tools made from air-hardening 
tool steel by the Taylor-White process. The accompany- 
ing letter of transmittal is dated Dec. 19, 1900. It is 
unnecessary from. this, the ground 
was covered in Dr. Taylor’s presidential address to the 
American Society of Mechanical Engineers in 1906, “The 
Art of Cutting Metals.” 
explanation of what is meant by high heat and low heat, 


to quote for same 


Our document gives a careful 


outlines the practice for treating the steel, gives the 
analyses of two grades of steel, lists the treatment numbers 
in use in the Bethlehem shop and closes by listing a 
number of important points that should be borne in mind 
when treating this steel. 

As a matter of interest, the composition of steels No. 1 
and No, 2 expressed in percentages is quoted below from 
this document : 

COMPOSITION OF STEEL NO. 1 


Not less Not more Near as 
than than possible 
Pt Ktetanrt econ eeeeeene ae 1.75 2.00 1.85 
CEE nc vedenedeonevcaenve 1.75 2.25 2.00 
ne ouch eases iv eenees en eeu 8.25 8.75 8.50 
DE: wiecdcke coe e nue’ . 0.10 0.25 0.15 
DT 24) <6608 sebembbed en kee ee 0.10 0.25 0.15 
Pe .0¢ehs bet diawsabarnaee 0.025 mika 
RS = ft exeundseaedenwbeews er ‘ 0.030 
COMPOSITION OF STEEL NO. 2 
Not less Not more Near as 
than than possible 
ee eee er eee eee eee 1.75 2.00 1.85 
Sn cadence hbaetoeoeveceeetens 3.60 4.00 3.80 
EEO Cakes cacewereceedaees es 7.75 8.50 8.00 
SS OC ere eee 0.15 0.40 0.30 
Pn chee. + he eweeen 0.10 0.25 0.15 
TE «ccibecheenéuseneens aloe 0.025 
DE (is <le «.04.sa6eeeih cae SOKO nin 0.030 


The third document is of interest, for it shows the care 
with which Dr. Taylor surrounded all of his work. It 
describes in detail preparing the colors 
used in compounding temperature The range 
With some 
slight omissions, which are mainly in the nature of the 
names of firms where certain apparatus and supplies 
could be purchased, this part of the document is quoted 


the methods of 
screens. 


of temperature runs from 985 to 1450 deg. 


in detail: 

Used in Compounding Temperature Screens—The 
temperature screens in use to date are composed of a mix- 
ture of a red solution, a black solution and distilled water, in 
proportions varying according to the color and shade desired 
to match the appearance of steel heated to the different tem- 


Colors 


peratures of the process. 

Distilled water must be used, otherwise a white precipitate 
which appears renders the screen useless. The primary colors, 
red and black, are analine powders used for making dye-stuff 
solutions. 

Standard for Temperature Screens—The 


Primary Colors 


trade name of the red powder is Methyl Orange No. 3. Its 
solution is made as follows: Dissolve 1.7125 em. of the 
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powder in 1000 c.c. distilled water and boil in a flask fo, 
five hours. Dilute the solution to 1000 c.c. volume, cool and 
filter at 40 deg. F. 

The black powder is a diamine color fast to hot pressing 
and is known as Oxy Diamine Black B. G. Its solution is 
made as follows: Dissolve 0.1 gm. of the powder in 100 
c.c. distilled water without heating and use unfiltered. A 
this powder goes completely into solution and the color of th: 
solution made from it is not altered by heat, the pre 
cautions of long heating and filtering necessary with th. 
Methyl Orange are not used. 

Mixing the Screen Solutions—The red and black solutions 
are measured in 50 ec.c. pipettes graduated to 0.1 cc. One 
stand is sufficient to hold both pipettes. The distilled water is 
measured in 100 c.c. cylinders graduated to 1 c.c. In the 
trials for a required screen solution the object generally ha 
been to mix a solution of red and distilled water that will 
about three-quarters fill the bottle, or enough to cover the 
circular opening in the wooden slide of the telescope box 
through which one observes the screen. The red and the dis- 
tilled water are mixed in such proportions that the effect is 
of a red a few shades lighter than that required and also in 
excess of illumination. The desired effect is then obtained by 
the addition of the black, which not only cuts down the 
illumination but increases the redness. 

Composition of Screen Mixtures—The screens at present 
in use are a good match for an incandescent pipe eight 
months old, when heated to the temperature marked oppo- 
site them, and are proportioned as follows: 


Black Dist. Water Red Temperature Background 
ee. ee. ee. F 
31 50 40 986 Black 
60 40 3 1150 White 
60 40 4 1185 White 
60 50 5 1205 White 
52 60 9% 1226 White 
41 70 8% 1263 White 
20 60 13 1280 White 
15 65 16 1307 White 
100 10% 1450 White 


While in the telescope the screens are kept cool by a blast 
of air from a %-in. pipe striking the bottom of the bottle. 

The outfit for mixing the of two 50-c.c. 
pipettes graduated to 0.1 c.c., with stop cocks; one stand for 
holding the above; two 100-c.c. graduated cylinders, gradu- 
ated to 1 c.c.; one small funnel; one dozen large bottles (about 
five pints) for distilled water and solution, with glass or rub- 
ber stoppers. 

The background is composed of two sheets, 5% by 10 and 
#; in. thick, of “opal” or milk glass and one yard of black 
velvet such as used by photographers. Pieces of this velvet 
stretched on boards, 5% by 10 and % in. thick, serve as the 
black backgrounds. 

All backgrounds are placed against the ends of light com- 
partments and must be kept as clean as possible. A %-yd. 
piece of this velvet insures a good joint between the 
server's face and the eye-piece and is used as a focusing cloth 
on a camera. 

Light—Reflected light is used, with the black backgrounds 
for low temperatures and white backgrounds for high tem- 
peratures. The source of light in each compartment, or light 
chamber, is a 16-c.p. Edison volt lamp, to be renewed every 30 
days. We are now using two of these lamps, one in the 
right-hand chamber of each of our two telescopes, lighted by 
current from 29 type D-5 chloride accumulators. The voltage 
of these cells is slightly above 2 on open circuit and during 
discharge varies from that point at the beginning to 1.75 
at the end, so that in using 29 cells we have a reserve power 
at all times. Our practice is to charge at night from a 110- 
volt circuit, with the current cut down to 5 amperes (normal 
charge rate) through lamp resistance until the voltage is 2.5 
per cell while charging. The discharge is always at 50 volts 
and is regulated by an adjustable resistance and voltmeter in 
the lamp circuit. Full directions for operating come with 
these cells. 

It is necessary that we have, as nearly as possible, an ab- 
solutely steady light. In our present practice we approached 
this only gradually, using in succession a 220-volt power cir- 
cuit, a 110-volt power and lighting circuit, a 110-volt lighting 
circuit and finally the storage cells which seem to fill all re- 
quirements and to be in every way satisfactory. 

Other parts of this document deal with a slag mixture of 
pyrometer tubes, coal and coke consumption of furnaces, the 
consumption of lead in the’ lead furnaces, and the blast pres- 
sure. These are quoted below and complete the document, 
with the exception of a part dealing with pyrometers, a few 
paragraphs about motors used for running the stirring appa- 
ratus and a list of tools to be used with the heating lead 


screens consists 


ob- 


furnaces. 
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Composition of Slag Mixture—All materials should be 


powdered and thoroughly mixed. 
Parts Percent 

DEE - ah den Ce anbdcusd oeees debe ees Canes 30 68 
Pe Seca eendadebe ones 10 20 
Pe Me saccaccoeseeceueceoeueens 5 10 
Dt “Ab ineeden taveonteecdbesetesiotne see 1 2 

This mixture is fused to a slag in a pot and repulverized 
for use. 


Coke Consumption of Heating Furnace—Ordinary commer- 
cial coke (Connellsville) of the dense, or furnace, variety is 
used, and is charged from a box holding about one cubic foot, 


or 45 pounds. The present practice uses about four boxes, 
or 180 pounds, for a working day of 10 hr., and is as fol- 
lows: 


At 5.25 p.m., the close of work, one box of coke is placed 
in the furnace and left without blast overnight. This amount 
is not included in the day’s consumption of 180 pounds. 

At 6.50 a.m., when the day men go on, one box of coke is 
charged and full blast is turned on : 

At 8 a.m., it is ready for heating tools. 

At 11 a.m., one box of coke is charged, full blast. 
ready for use in 12 to 15 minutes. 

At 12 to 12:30 m. (noon hour), 
engines and blast are generally shut 
utes. 

At 12:30 


ir. 
At 2 p.m., one box of coke is charged, full blast. Fire is 


Fire is 


left open, but 
20 min- 


valves are 
down for about 


p.m., work can be resumed on the fire for about 


1% 


ready in 15 minutes. 

At 4 p.m., one box of coke is charged and lasts until 
quitting time (5.25 p.m.), when another box is charged and 
the furnace left without blast until 6:50 a.m. the next 


day, as stated. 

Between firings the blast is gradually decreased from full 
pipe to one-fourth opening and according as heating furnaces 
nearer to the blowing engine are running or not. 

Bituminous Coal for Two Lead Furnaces— 
Four wheelbarrows of 187-lb. soft coal or 748 lb. The amount 
necessary for the latest style furnace is about 360 lb. coal per 


Consumption 


furnace per day. 
Lead Consumption of Lead Furnace—The 
3600 Ib. of pig lead, and about 500 Ib. per furnace per 


will hold 
month 


pot 


is necessary to replace that lost by oxidation and general 
waste. 
Blast Pressure—The space used for treating these tools 


is about 250 ft. from the blower, and all furnaces in the shop 
affect our air supply according as they are in blast or out 
they all receive their supply before we do. With the 
shop and engines running under normal conditions we get 
between 4 and 6 oz. of blast. The heating furnace would 
perhaps work better with more than this amount. 


since 


When we mentally compare the machine-shop practice 
of 1900 with that of today, where we have a multitude 
of brands of high-speed steel and use speeds and feeds 
that are ever growing faster, we are amazed at the progress 
made in the short time of 15 years. A revolutionary 
change has taken place. Jt seems almost marvelous that 
cutting speeds should have been increased from two and 
one-half or three times in good average practice, that an 
overturn should have taken place in machine-tool design, 
that shop management has in many cases been revolu- 
tionized and that all this should have largely come about 
in consequence of the discovery and development ot high- 


speed steels. 
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Some Special Valve Grinders 


By Erman VIALI 


The L. & N. R.R. shop in Louisville, Ky., has a num 
ber of special valve-grinding machines which have been 
made there. The one shown in Fig. 1 is for grinding the 
slides in distributor valves and is made to hold two at a 
time. The reciprocating work slides are shown at A, B, 
C and D on the right-hand valve. All the work slides 
are spring-tensioned in some way, the one at C having 
a roller F carried by a yoke which is pressed downward 
This gives the needed pressure and at 


by the spring F’. 
the same time allows the slide to move back and forth as 
The belt is shifted on or olf the loose 


the machine runs. 











FIG. 5. A BENCH GRINDER 
pulley by means of the handle G, which is in easy reach of 
the operator. , 

A side view of this machine, similarly lettered, is shown 
This will give the reader a better idea of how 
The reciprocating movement is given the car- 


in Fig. 2. 
it works. 
riage by means of the cam // on the same shaft with the 
pulleys J. The slides on one side of the carriage are shown 
at J, K and Z, and they work in the corner posts M and N, 
Once loaded, this machine grinds the valves with compara- 
tively little attention. 

The machine shown in Fig. 3 is made to grind six ro- 
tary valves at once. The valves are placed as shown at A, 
B, C and DP and are ground by means of pieces that fit 
into the slot in the top. These pieces receive the tension 
from spring-pressure yoke-straps, as #, which press down 


two pieces at a time. These pieces may be lifted out, as 

















FIG. 1. MACHINE FOR GRINDING 





DISTRIBUTOR VALVES 


MACHINE 


SIDE VIEW OF THE 
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shown at /’, when placing or removing a valve. Each piece 
has a pinion near the upper end which meshes with a long 
rack that works in the back of the machine. The rack 
is given its reciprocating movement by means of a crank 
disk @, the pin of which works in the slot of the mem- 
ber J7, which is attached to the rack. 

Another machine for grinding feed valves is shown in 
Fig. 4. This is made to hold six valves at a time—three 
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A hoider and blades were made as shown in Fig 
and 6, the making of this tool being of interest. A piec 
of 2,'g-in. cold-rolled steel was cut off 4;'¢ in. long, 
split lengthwise with a ;g-in. saw, smoothed up on th 
sawed sides, and the halves sweated together. This was 
trued up in a chuck, and a + -in. hole was drilled and 
reamed in it. It was then turned to the proper diamete: 
on an arbor. This being done, it was taken apart and 


s ») 








FIG. 3. A ROTARY VALVE GRINDER 


on each end. The work slides are shown projecting at A, 
Band C from the three valves attached to the nearest end. 
The lever J is used to throw the clutch in or out. The 
carriage slides, as shown at and F, are similar to those 
of the first machine described and work in the corner posts 
G and H. The reciprocating movement 
carriage by means of a crank, the pin J of which works in 
the slot of the member J, which is attached to the car- 


s given the 


riage. 

The machine shown in Fig. 5 is for grinding in check, 
emergency or other valves. It consists of a long shaft A 
to which bevel gears like B are attached at intervals. 
Small housings like C and D, hinged at # and F, carry 
bevel pinions which may be swung into mesh with the 
bevel gears by means of the handles G and //, The 
valves to be ground are attached to the spindles at J and J 
and are held by hand while grinding. When not in use, 
the bevel pinions are swung out of mesh toward the left. 
This shaft, with similar attachments, extends along the 
back of the work bench for some distance, and a number 
of workmen may grind valves at the same time without 
interfering in the least. 


Renewable Counterboring Tool 
By J. C. Sruart 


During the spring of 1913 the Hendee Manufacturing 
Co., Springfield, Mass., used a large number of gear 
blanks similar to Fig. 1. These were made on Gridley 
automatics, a sort of hollow mill, Fig. 2, being used. 
This was held in a shank and holder as shown in Figs. 
3 and 4. This was all right as long as the mills lasted, 
but they often broke at the line A, Fig. 2, and, as they 
were of high-speed steel, they were quite expensive to 
make. Finally, the following method was hit upon as 

solution of the problem. 





FIG. 4. GRINDING SIX FEED VALVES AT ONCE 


the angular grooves were milled in it at an angle of 
2 deg. with the center line, to give clearance at the cut- 
ting points. The slots were milled in a position that 
would allow the blades to protrude about 34 in. outside 
of the holder when they were at their proper diameter 
and to a depth that would bring them flush with the 
center of the holder. This kept the cutting edge on the 
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FIGS. 1 TO 7. RENEWABLE COUNTERBORING TOOL 


center. The side of each half of the holder was reduced 
about */,, in. to make sure of a clamping effect on each 
blade. 

The blades were of high-speed steel, planed, hardened 
and ground all over, as shown in Fig. 6. The adjusting 
plate shown in Fig. 7 was fastened to the machine holder, 
Fig. 4. Two screws in this plate allowed the blades to 
he easily adjusted if the clamping screws shown in Fig. 4 


were slightly loosened. 
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Operations on the Frames for 
Straw-Hat Machines 


EpIroRIAL CORRESPONDENC! 





SYNOPSIS—In this article are described the 
tools used for making some of the parts used 
on a straw-hat machine. This machine operates 
at a high rate of speed and the parts must be 
accurately machined. It will be seen that the first 
operation on the parts is drilling and reaming, 
the holes being used to locate the piece for the 
subsequent milling operations. The tools are of 
modern design and have been found to give satis- 
faction both as regards the quality and quantily 
of production, 





One of the completed straw-hat machines manufactured 
by the Trump Bros. Machine Co., Wilmington, Del., is 
shown in Fig. 1. It is used for sewing the pleated 
strips of straw together in the manufacture of straw 
Two of these strips are passed over the table A 
When it is remembered that the 


hats. 
and are sewn together. 


machine is designed to operate at 3000 r.p.m., some idea 


of the accuracy with which th parts must be made is 
apparent, 
DRILLING AND MILLING THE FRAMES 
One of the finish-machined frames is shown itn Fig. 2. 
The first operation is drilling. The jig used for this is 
shown in Figs. 3 and 3-A. The rough casting 1s placed 


The 


clamp A is next tightened to hold the casting securely 


in the jig and located against adjustable stops. 
The following holes are then machined: Two 5¢-in 
the 
one %,-In., with taper y-1In. 


inch, drill and taper reamed: 


to the i 


with taper sy in. to 
1, drill and taper 


ream; two 0.270 in., spot-drill and ream; one ,y in. 
spot-drill and ream; three 0.279 in., spot-drill and ream ; 
one 0.372 in., spot-drill and ream; one ,y-in., drill; 


four No. 28, drill; three No. 19, drill: one No. 32, drill; 
one Ne. 33. drill: four No. 14. drill: one No. 43. drill: 
one No. 22, drill: one No. 7%, No. 31 drill. 


drill: on 


























FIG. 3. DRILL 


THE 


A STRAW-HAT 
MACHINE 


FIG. 1. 


JIG 
FRAME 


MILLING FIXTURE 
FOR FRAMES 


FOR FIG. 4 























FIG. 6. DRILL JIG FOR FEED ROCKER 


FIG MILLING FIXTURE FOR ROCKER 
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The casting is then removed and the 0.279-in. holes 


hand-reamed to 3°, in., the 0.372-in. hole hand-reamed 
to 3% in., the ;’s-in. hole tapped with % in. U. 8S. 8. 
thread, the lower end of the No. 28 holes tapped 
with No. 6-40 threads, the No. 19 holes tapped with 
No. 10-32 threads, the No. 14 holes tapped with 
No. 12-32 threads, the No. 7 tapped with No. 14-24 
threads and the No. 31 tapped with No. 6-40 threads. 


v« 
2 
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The jig used for drilling the feed rocker, Fig. 5, is 
shown in Figs. 6 and 6-A. The rough casting is placed 
on adjustable screws and held down with a clamp fitted 
with three points of contact consisting of adjustabl 


screws. The following holes are then machined: Two 
17/.,-in. drill, afterward ream to 0.279 in.; four No. 
28 drill and eleven No. 22 driJl. The lower end of th 


No. 28 holes are afterward tapped with No. 6-40 threads. 























FIG. 8. PROFILING FIXTURE FOR THE ROCKERS 
In milling the frames the fixture shown in Figs. 4 and 
The casting is located by the pins A which 


The 


t-A is used. 
fit into holes reamed in the previous operation. 
knurled screw B is then tightened against the under 
surface. The screw C is also tightened on the upper 
surface of the casting, as shown. The clamp D tightened 
down with the nut holds the casting securely in the 


fixture. The base Z£ is then machined with a 6-in. end 


FIG. 10. DRILL JIG FOR FEED BARS 

The tool for drilling these latter holes is guided 
through the plates A. It will be observed that these 
plates are fitted, one with six and the other with five 
holes, staggered in position. It is thus seen that when 
the two jig plates have been used the metal is almost 
drilled away and is afterward machined to form a slot. 

The milling operation is performed in the fixture 
shown in Figs. 7 and 7-A. The casting is located by 























MILLING FIXTURE FIG. 12 


FEED BARS 


FIG. 11. FOR 


mill operating at 32 r.p.m. with a feed of 0.05 in. per 


revolution. The fixture is afterward set up on the 
opposite face and the surface F machined. The fixture is 
then placed 90 deg. around on the surface used for the 
first milling operation and the lips @ machined. The 
ear H is then slit, using a 2%¢-in. diameter by 0.035-in. 
saw. The fixture is provided with removable tongues 
so that the tool may be located in the various positions 
required. 


MILLING FIXTURE FOR FEED CONNECTIONS OF STRAW 


HAT MACHINES 


the pins A and held down with the screws B through 
the removable clamp. The inside surfaces of the bosses 
C are machined with a 314-in. diameter by 1-in. wide 
side milling cutter operating at 54 r.p.m. with a feed of 
0.03 in. per revolution. The profiling fixture used on 
the rockers is shown in Figs. 8 and 8-A. The casting 
is located by the pins A and B. The fixture is fastened 
to a circular table and fed around the machine so 
that the cutter will produce a circular surface. 


by 
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FIG. 125A 














DETAILS OF JIGS AND FIXTURES USED IN MANUFACTURING STRAW-HAT MACHINE FRAMES 
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The machining operation is performed with a 5-in. 
end mill. When profiling the opposite side of the casting 
the block C is placed on the two dowels D, the casting 
being located in a manner similar to that described. The 
machining operation is then repeated using the same 
cutter. 


DRILLING AND MILLING THE FEED Bars 


In machining the feed bars, Fig. 9, the first operation 
is drilling. This is done in the jig shown in Figs. 10 
and 10-A. The rough casting is placed against adjustable 
pins and forced back with the screws A. The cover is 
then dropped down and fastened with a hinge pin which 
fits into the walls of the jig. The two screws B are 
tightened onto the casting to hold it securely in the 
jig. The following holes are then machined: One 
#5-in. spot-drill and ream; three No. 29, drill; one No. 
28, drill; and one No. 30, drill. The No. 29 holes are 
afterward tapped with No. 8-36 threads. 

The milling fixture used on the feed bars is shown in 
Figs. 11 and 11-A. The casting is located on a pin A, 
resting on the two screws B. It is forced back with the 
knurled-head screw C and held down with the strap D. 
The fork opening is then machined, using a 234-in. 
diameter by 3-in. side mill operating at 70 r.p.m. The 
fixture is located by tongues and held down with bolts 
to the machine table in the usual manner. 

The fixture used in milling the feed connections is 
shown in Fig. 12 and 12-A. The piece is located on 
two pins A and B, which fit into reamed holes machined 
in a previous operation. The knurled-head screw C is 
tightened to hold the piece in position. The slot D is 
then milled, using a 3-in. diameter by 0.035-in. saw 
operating at 120 r.p.m. The screw C is then slacked back 
and the feed connection located on the pin A, and the pin 
E is slid into the binding-screw hole of the boss F. 

The binding post is moved over and the screw C again 
tightened to hold the piece securely. The slot for the 
binding screw F is afterward machined, using the same 
cutter and speed as noted for the large binding bolt boss. 


en 


Machine-Shop Memories--How 
I Learned to Keep My 
Elbow Down 
By T. E. Wire 
I suppose that every man that ever worked in a shop 
has had at least one scrap, and I guess | have had as 
many encounters, bloodless and otherwise, as the next one. 
The first real shop scrap in which I was a principal 
occurred when I was about 15 years old. I was a boy 
in a gang of five or six men, and we were presided over 
by a Scotchman named Archie, who had a quick temper, 
a scathing vocabulary and a ready hand (for a boy). He 
was one of those old-timers who had been brought up to 
think that a boy should be knocked about. I couldn't 
see it that way myself and made up my independent young 
American mind that 1 could get along without any 

knocking about. 

I pulled pretty good with Archie for a while. He 
was a fine mechanic and a man with a fair education, and 
he did his best to teach me something. If | was filing 
(and I had a lot of it to do), when I began to tire my 
right elbow would gradually go up until my arm was 
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extended like a chicken’s wing when it is about to fly 
Archie believed, and rightly too, that the right arm shoul, 
be kept close to the body when filing, and to impress his 
idea firmly on me he used e hammer handle, applying 
it to my elbow. 

Did anyone ever teach you to file by that method ° 
When you are tired, and the men near-by are whistling 
“Rocked in the Cradle of the Deep,” just because your fil; 
is “rocking” and it is a hot day, and you are 15, and 
there is a ball game in the vacant lot next to the shop. 
and you can see the pitcher “winding up,” and then, 
bang! one strike! right on that tender spot between th: 
bones in the elbow a good hickory hammer handle wallops 
you, and a raucous Scotch voice that sounds to you like 
a lathe tool that is set too high, “What in hell is wr-r-r-ong 
wie ye, can ye no keep your-r-r ar-r-r-m doan ?” 


I Dipn’t Like TuHat Man! 


Well, I can remember to this day how I hated that man, 
but still, as mad as I used to get, I always had a glimmer- 
ing of reason. I knew that he thought it was for my 
own good, and maybe it was good for me, but I don’t 
think it is very good for anyone to be repeatedly angered, 
especially when that person is just a little bit afraid 
to show it, and I was. 

One day the break came. I had a lot of steel letters 
and figures to be hardened, and as we always heated them 
in bunches of 4, 8 or 16, according to their size, I was 
bundling them and wrapping iron binding wire around 
them. I had a spool of this wire weighing about 2 pounds 
in my hand, and some of the men were “kidding” me and 
I was laughing. 

Archie came out of the office, where he had been getting 
a “call” from the super, and he saw me laughing. He 
came up behind me and hit me a good sound slap on 
the ear, and started to tell me to mind my work, but he 
never finished his discourse. All the accumulated venom 
in my system came to the top, all those raps with the 
hammer handle flashed into my mind, and Archie got that 
spool of wire, right in the middle of his forehead just 
as hard as I could throw it. 

Good night! What a row there was! 

A New Use For A Bastarp FILE 

When he came to (he was “out” for a couple of 
minutes), | thought he’d murder me. I had nothing to 
protect myself with but a 14-in. bastard file and the 
prestige of having floored him. He got up and shook his 
head and started toward me. I waved the file at him 
and warned him to keep away. Lord, how that man swore! 
He was a master of profanity, and he could swear the 
temper out of a tool in ordinary conversation, but that 
day he outdid himself. As I said before, he was a man 
of some education, but what he did was more than educated 
swearing; it was better than that; it was better than 
artistic swearing; I don’t know what to call it. Perhaps 
sublime would be the word. Yes, it was sublime swearing. 
The rest of the men were spellbound, and they claimed 
afterward that the power nearly stopped, but the only 
thing that interested me was that he never took his eves 
off that trusty 14-in. bastard file. He wound up his 
great effort with a solemn warning to me never to speak 
to him again. I never did, but I always think of him 
when I have a lot of filing to do, and I keep my right 
arm close to my body. 
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Influences im the Russian 
Machinery Trade 


By Lupwie W. Scumip1 





SY NOPSIS-—Russian building has 
suffered in the past from a shortage of small cast- 
Native 
banks have had an important influence in fostering 
machinery building and turning orders for ma- 
Before lhe 


war French, German and Austrian influences wer 


machtne ry 


ings and small steel bars. and foreign 


chinery to certain foreiqn countries. 


strong in the great machinery-building plants. The 
war has changed conditions, modified influence 
and brought the need for an enormous work of re- 
habilitation as soon as the struggle ends. 





Among the nearly 1600 corporations existing in Russia 
in the year 1911 there were 196 engaged in the metal 


. 


industries. To give the exact figures as obtainable from 
+9 


Russian statistics, it appears that 56 were iron works, 32 


metal works, 43 making metal goods, and 65 building 


machinery. Statistics based on a census made somewhat 
earlier say that the total number of plants engaged in 
connection with the iron and metal-working industries 
was 1920; employing 62,989 workmen, and using 205,- 
609 horsepower. Those figures, however, are antiquated. 

Machine tools of ali descriptions, as well as other ma- 
chines belonging to the class of metal-working machines, 
are manufactured by a large number of plants all over 
Russia. There are, however, comparatively few whit h spe- 
cialize even in the making of metal-working machines, 
far less in the making of one particular class of ma- 
chine. The general rule is that machine tools are made 
in connection with some other class of machinery. The 
making of machine tools frequently forms a part of the 
activity of the larger works. In fact, nearly all the large 
machine-building plants in large 
customers for machine tools, will be competitors as well. 

The development of industries building small machin- 
and 


Russia. while being 


ery and being, consequently, customers for small 
medium-weight machine tools has been hampered owing to 
the unfortunate shortage of small castings and bar steels. 
The Russian general 
the interests and wellbeing of the iron foundries and steel 
pro- 


Government, while furthering in 
works, has done this mainly with the intention of 
ducing the necessary materials for her own enterprises. 
This meant until recently practically nothing else but 
rails for the large railway extensions, girders for bridges, 
heams, boiler plates, and so on. The minor iron indus- 
‘ies, however, needed squares, rounds, flats, and so on, 
was 


t 
for their particular work, and their production 
crippled owing to the lack of sufficient materials. 
Part of that difficulty has now been removed, 
last few vears have shown a large and unexpected increas 
in the production of all kinds of small machines, mostly 


and the 


for agricultural purposes, and so bringing into the mar- 
ket a new and powerful factor in favor of the metal- 
working machinery industry, especially in the 
There exists, for instance, an Association 


sale of 
machine tools. 
f Russian Agricultural Machine Manufacturers which, 
just before the war, intended to open a sort of coopera- 
tive foundry for the casting of small parts for agricultural 


machinery. There is no doubt that now, when the demand 
is proved, the supply will increase without any further 
support and no shortness will exist in the future. 


In consequence of the large support which the machine 


industries have received from the Russian Government. 
the number of firms engaged in machine building has in 
creased rapidly. The la lmportatio Ol metal work 


ing machines during the few vears before the war has been 


described more intimately in a former article, and supports 


this assumption. From the 402 new corporations founded 
during the year 1913 with a total capital of $265.830.000. 
by far the largest number were engaged in engineeri 


W ork. 


new enterprises, and a number of them have to be regarded 


Of course, not all thos cOommpanlys were entirely 


simply as offsprings from existing firms; the process of 
multiplication is explained farther on in this article. 
Owing to the incompleteness of the Russian industrial 
and financial statistics, it is impossible to gain even an 
estimate of the size, capitalization and output of th 


As pointed 


out before, some of the largest engineering works of Rus- 


Russian metal-working-machinery industry. 


sia have taken an interest in the construction of metal 


working machines, using a large number of those them 


selves and seeing the demand for such machines among 
their Russian customers. As it is impossible to say what 
part of the capital employed in these large works is actu 
ally used in the making of machine tools, it would be use 
less even to vive the capitalization of some of the bie 


companies, On the other hand, it seems necessary to show 


another side of the development of the Russian machine 
building industry, because this will not only give the 
manufacturer an insight into that industry, but will 
explain as well some of the inner reasons why some of 


the Kuropean countries have made such an ecnormous head- 
including 


way in the certain machines 


machine tools. 


lmportation ol 


INFLUENCE OF THE BANKS 


Russian banks, as well as forei banks working in 
Russia, have given much attention to the development 
of the Russian iron industries. The shareholder list of 
some of the largest Russian iron and machinery works, 
including many who do a very considerable business i 


machine tools, show the enormous influence which lea 


ing Russian banks have in the management of those wor 


A few examples reported by the Austrian Consul in Petro 
Asow-Don Bank 


a controlling influence in the following works: 


rad may be given. The for instance has 


Taganrog, 


Sulin, Bogoslov, Brjansk, and is also a prominent share 
holder in the Donez-Jurjevska works. The St. Peters 
bourg International Bank is interested in the Nikopol 
Marinpol works and the Hartmannsche Maschinen 
fabrik. The St. Petersburg Privat Bank owns the largest 
part of the shares of the Libau Steel works 

Apart from those Russian banks controlling the com 


mercial policy of the large works named, there is the more 


interesting foreign influence acting on the development 


of the Russian industry and in consequence on the imports 


of foreign machine tools. It is quite natural that the 
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banks extending credit to such enterprises would favor 
whenever possible the business connection of their nation- 
ality. There are two leading banks interested in industrial 
development of Russia which are Russian banks, having 
been founded with the intention of fostering foreign trade 
connection ; the Russo Asiatic Bank and the Bank for For- 
eign Trade. The latter has been particularly useful in 
handling English business. 

French interests in Russia are represented by the Bank 
de Paris et des Pays Bas, the Société Générale, and the 
Credit Lyonnais. Belgium has her Russian connection 
through the Credit Général Liége, and the Société 
Générale de Belgique. 

The most powerful organization, as far as the machin- 
ery trade goes, has been built up by Germany. Four 
of her leading banks whose large interests in foreign 
German trade extension are well known have representa- 
tion in Russia. These are the Deutsche Bank, the Dres- 
dener Bank, the. Bank fuer Handel und Industrie, and the 
Diskonto Gesellschaft. It is, of course, not easy to trace 
the influence of those four banks in the Russian iron in- 
dustry, but the support given to German export is well 
known. The German banking law gives the German banks 
much more freedom for the employment of their re- 
sources abroad than would be the case with American and 
English banks. 

The list of the banking connections given above shows 
only the arrangement of foreign banking power in Russia 
before the war. How the field will develop when the 
present economic period has come to an end and peace 
has been restored is a matter of speculation. It seems, 
however, that American manufacturers will have to give 
the question of financial extension in Russia more at- 
tention than they have done until recently. A good deal 
of the success in Russian business depends not only on 
the possibility of giving credit, but also on the financial 
support and standing which the supplying nation her- 
self will be able to command in Russia. How important 
this factor really is is shown by the fact that several years 
ago when the present English-Russian approachment took 
place and when English manufacturers thought the mo- 
ment opportune for a trade extension, the first step taken 
was the foundation of a new banking concern. This was 
to finance Russian enterprise and in this way to gain the 
necessary financial representation. 

The American machine-tool builder has been able to 
dispense until now with that intimate financial support 
in Russia which has been necessary for the other nations 
doing trade in that market, and it is not impossible that 
even in future a large part of the Russian business might 
be held by simply going on in the same way as before. 
It has been shown that the principal countries interested 
in Russian industrial development are, next to Russia 
herself, such countries as Germany, England, France and 
Belgium. In taking up Russian enterprise, those coun- 
tries have not only spent money, but have also sent their 
engineers and technical experts to build and to equip the 
plants. All those countries are good customers for Amer- 
ican-made machine tools. Their engineers know the value 
of American-made machine tools and know that in certain 
cases they will do better work than the home-made tool. 
They have had experience with American machine-tool 
equipment in their home plants, and it is only natural 
that in equipping new Russian plants they will recom- 
mend the use of those American machines. This will cer- 
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tainly help the American machine-tool maker in his con 
nection with Russia in the future as it has done in the 
past. 

THE INTERLOCKING OF INTERESTS IN Russia 

It now seems necessary to discuss another question of 
great importance for the development of the Russian 
business and one which has exerted a powerful influence 
on Russian machine-tool sales during the years before the 
war. This is the interlocking of some of the large con- 
cerns engaged in engineering work. The present great po- 
litical disturbance in Europe has had a number of eco- 
nomic preliminaries, which, in the case of Russia, found 
their climax in the dramatic struggle between representa- 
tive ammunition makers of two of the countries now en- 
gaged at war over the ultimate possession of the famous 
Putilov works. The Russian Government has been one of 
the best customers of the Russian iron and steel industries 
and has in this way contributed as well to the large con- 
sumption of machine tools in Russia. War material and 
railway material have been the bulk of the orders given 
by the Government. 

As nearly all the leading industrial nations of Europe 
had become the creditors of Russia, it is only natural 
that those orders were always distributed nearly over the 
whole of Europe, and nearly all the leading engineering 
works of Europe were represented somehow in Russia, 
in several cases even having large plants in that country. 
This led in the years before the war to a very extensive 
maneuvering for positions among the engineering firms 
interested in the Russian business. A number of affilia- 
tions, combinations, foundations, and other transactions 
took place—the Libau Steel works extended to Reval; 
the German firm of Schichau built a new shipyard in 
Riga; the Putiloy works bought the Newsky shipyard 
the German firm of Blohm und Voss bought the machin- 
ery works of Felser & Co. in Riga; the French firm 
Schneider-Creusot entered the Russian Munition Co. and 
the Russian Baltic Shipbuilding Co. In addition to all 
this the Libau works was under French influence and the 
Putilov works had become an international company un- 
der German, French and Austrian influences. 

It is only natural that each new national influence en- 
tering one of those large concerns brought with it also 
a new influence in the direction of the buying power of 
those works, and it is under these circumstances very 
gratifving for the American machine-tool builder that 
American machine tools were able to hold their position. 
This is certainly proof of the quality and usefulness of the 
American machine tool. 

There is no doubt that this excessive intermixing of 
finandal and economical interests as carried on in the 
Russian engineering industries ultimately will play a lead- 
ing part in the readjustment of the market after the 
war. It is practically certain that Russia will not be 
able to carry on its large economic program without the 
assistance of those large tirms, and, therefore, means will 
have to be found to make possible a continuance of that 
work. But it seems impossible that any one of the coun- 
tries being just now allied with Russia will be able to 
replace at once the German capital invested in Russia, 
not only in engineering but in any large Russian indus- 
try. In consequence, one may take it for granted that 
when peace is once restored, things will go on practically 


as they have been. 
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In the meantime, however, great alterations will have 
taken place in the market. 
I endeavored to show in my first article, page 245, 
ow agricultural-machinery building and railway exten- 
on have been responsible for the large demand for ma- 
hine tools in Russia. 
year or two after the war a slackening in the demand 
will arise, the time after the conclusion of peace most 
ikely will increase the output of the industries engaged 

supplying the demand for agricultural machines and 
railway expansion. The loss of men, possibly felt only 
very little in Russia as a whole, will anyhow be felt in 
the small circle of their activity. After the Balkan war 
there was an increased demand for agricultural machines 
in the Balkan Peninsula, and something of the same kind 
may happen in Russia. 


THE SITUATION AFTER THE WAR 


But the increase in orders expected from the agricul- 
tural-machinery manufacturers must be small in compari- 
son with the demand which will come from the railway 
shops. The large railway program of the Russian Gov- 
ernment was hardly begun when the war broke out, and 
it is certain that the railway capacity of Russia will have 
been taxed to its utmost limit in the time of the war, 
making necessary large renewals. While the railway pro- 
gram as planned before the war will possibly be curtailed 
for a year or two, the activity in repair work will in- 
crease correspondingly and will bring full employment 
to the repair shops and private enterprises. 

Far seeing business men have already pointed out the 
likely demand for machine tools to be expected from 
Germany after the war, owing to the destruction of such 
machines in consequence of the strain while the war 
lasts. This will be correspondingly more the case with 
regard to Russia. 
She has been cut off from the world in a large part: and she 


Russia is situated almost as Germany. 


has been thrown on her own resources. The supply of ma- 
terial needed for carrving on the war must have created 
problems in Russia against which the corresponding Ger 
man difficulties have been small. Certainly Germany was 
industrially much better able to care for herself than Rus- 
sia. The Russian engineering works are, as is reported 
from Russia, hard at work to make up the deficiency. 
Repairs have to be effected at short notice, new material 
has to be supplied, and to all this most likely will be added 
the shortness of iron which has frequently been felt in 
Russia during recent years. 


Usina Up MaAcuHINEry 


While therefore all iron and metal will be used for the 
manufacture of war material, very little will be available 
for other purposes, including the renewals of machine 
tools, quite apart from the question whether there will 
be sufficient time and interest for such work. Machine 
tools therefore will have been worked harder than usual, 
and as only in few cases will replacements have been 
possible, those will have to be made when the war is over. 

It seems that for all practical purposes all the conti- 
nental European nations are in the same position as 
Russia, and that England her full to 


supply her own needs for war material. They, in conse 


even has hands 
quence, will be unable to build metal-working machines 
now for later delivery. When the war is over, Germany. 


France and Belgium will have to look out at first for their 


It appears that while possibly for 
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interests, 
She 


own individual Russia is not placed so well 
had to tools 
abroad and she can not make up any deficiency from her 


The United States machine-tool industry 


as those countries. has buy machine 


own resources, 
therefore will be the only industry able to deliver imme- 
diately for foreign demand and it is pretty certain that 
Russia will avail herself of any offer coming from that 
direction. 

Steps to assist in this difficulty ought to be taken. The 
dis 
cussed. It facts 


which may assist the sale of American machine tools in 


question of agent representation has already been 


remains now to point out a few other 


Russia. American machine-tool makers have until recent 
ly relied too much on the fact that foreign buyers had to 
In consequence, they made their 
A large part of the American 
machine tool trade of Russia has been handled by 


All the 


the foreign importer who in 


come to this country. 
arrangements accordingly. 
foreign 


agents. trouble of selling has been taken by 


return had the advantage 


of earning large profits and who further kept a whip 
hand over the manufacturer as he easily could change from 
one to another. Profits in the Russian trade have been 


large, and the agents therefore could well afford to submit 


even to the severe conditions demanded by many Amer 
ican manufacturers. This had a certain advantage for 
the American manufacturer, but left him rather unin 
formed about Russian conditions. 

CHANGED CONDITIONS IN FurTuRI 


The war may bring great changes and may make it 
necessary for the American manufacturer to take a more 
personal interest in the Russian side of his sales organi 
zation. It 
the Russian buyer if prices for machines in future could be 


would be for instance a great advantage for 
quoted free delivered to one of the Russian ports of entry 
as Petrograd, Riga, Libau, Odessa or Vladivostok. It is 
easy for the Russian manufacturer to find out how much 
a machine will cost him to be shipped from one of the 
Russian ports to his place, but he finds it as a rule not so 
easy to inquire into the ocean shipping rates, which on 
the other side is an easy matter for the American manu 
This is of 


hat hine-tool 


facturer to look into. great importance, as 


German and Belgian makers quote their 


mat hines ire que ntl) cle livered free. ser ondly, the re ought 


to be made arrangements for repairing complicated ma 


chines locally, or at least somewhere Russia. I remem 


where a machine 


ber one particularly aggravating cas 
was delivered and had been spoiled during erection in con 
took months of 


sequence of wrong handling. It corre 


and trouble to 


spondence get the machine actually going 
The complaint could easily be removed by making a1 
rangements with a Russian firm of engineers to attend 
to the setting up of the machines and to supervise repairs. 


Prices ought to be quoted in rubles and weights in 
oods. This is easy, as the equivalent for a ruble is 
ibout one-half dollar, while a pood represents 36 pounds 
American weight. 


The quickest way of delivery will most likely be via 


Hamburg and from there by rail. This depends largely 
upon the location of the addressee. Repairs or new parts 
ought to be sent always via the quickest route. The 
German route via Hamburg is interrupted for the time 
being, but its advantages are best proved by the fact that 


it has been used quite ordinarily by all English manu 


facturers having to send small packages to Russia. 
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Rock Island Air-Hose Devices 

The devices used in the Chicago, Rock Island & Pacific 
R.R. shops, Silvis, Ill., for repairing air hose are all 
of the pneumatic type. The bolts in the old clamps are 
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each other, the old hose is eut and torn from the con 
nection on that end, and is easily removed. 

After the connections have been removed from the old 
hose, they are again made use of by putting them int 
new pieces of hose. This is done in the machine show 
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FIG. 1. THE CLAMP-BOLT CLIPPER 





FIG. 2. DEVICE FOR REMOVING OLD HOSE 
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FIG. 3. METHOD OF PUTTING CONNECTIONS IN NEW HOSE FIG, 4. CLAMP-COMPRESSING DEVICE 


cut in the machine shown in Fig. 1. The clamp is laid 
under the plunger, with the bolt uppermost. The air 
is then admitted to the cylinder, and the “chisel” A is 
brought down on the bolt, cutting it in two. Next, the 
old coupling goes to the machine shown in Fig. 2, a 
boy having knocked the clamps off as soon as the bolts 
were clipped. The hose end is placed between the 
“knives” B and as these sharp edges are forced toward 


in Fig. 3. The new hose is placed at A and clamped by 
means of cylinder B. A connection is then placed as 
shown at C and forced in by means of the plunger in 
cylinder dD, 

In putting the clamps on again, they are slipped into 
position and placed under the plunger of the press shown 
in Fig. 4. As the plunger forces the clamp together, 
the bolt and nut are easily put in and locked tight. 
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Letters from Practical Men 
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An Interesting Punch and Die 


We recently made a die for piercing seven ,5-in. holes 
through aluminum 0.040 in. thick. <A description of the 
tool used might interest others, as it is ordinarily difli- 
cult to punch a hole of a diameter less than the thickness 
of the metal. 

In this case it was not possible to make an ordinary 
subpress die such as is used by watchmakers, for, as will 
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PUNCHING HOLES IN ALUMINUM 
be seen by Fig. 1, the holes are in the top of a shell nearly 
an inch deep, and the punch holder, therefore, has to have 
sufficient stroke to allow the piece to be put on and taken 
off. 

As will be seen from Fig. 2 the punches are but little 


over 14 in. long and are a snug sliding fit in A. The 
rods B are a snug sliding fit in the punch plate (’, the 
back plate D and the punch holder and stem. ‘This 


means that the punches are rigidly supported when they 
enter the metal and during the stroke. The rods B are 
rigidly connected at the top by the piece E which has in 
the center a screw F, which striker for the 
knock-out in the press. 

The locknuts on the rods come solidly against the stem 
of the punch holder, so that there is no danger of the 


acts as a 


punch or stripper being broken by bad adjustment of the 
press. In operation the punches lift the piece off of the 
die, where it is a loose fit, and it is stripped at the top 
of the stroke. The press being inclined, it drops off at 
the back, leaving the operator with both hands free for 


fee | i ng. 


The punch plate C' is held by the beveled edge of G 
against the block dD, The piece G is held by two screws 


The 


die //, stripper, punch plate, and the back block were all 


and two pins in the same manner as the die holder. 
turned from a rod of tool steel and hardened. The piece 
J and G are cold-rolled steel, left soft and fitted after the 
working parts had been hardened. The punches them 
selves are made from piano wire, which we used without 
heating, finding that we could upset them sufficientl) 
without drawing the temper. 

The die is mounted in a shoe and punch holder having 


two 1-in. subpress pins mounted a little to the back. The 
bosses around the pins come together at the bottom ol 
the stroke so as to avoid the possibility of setting the 


punch too low. The pins are fast in the die and a sliding 


fit in the punch holder. 

This die gave good results the first time it was used 
and has continued to do so. It was made by one man in 
less than two days. . 

W. B. GREENLEAP. 
Nashville, Tenn. 
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Planing a Spiral 
About 15 years ago | had a somewhat difficult job in the 
shape of planing a spiral with a lead of one turn in twelve 
feet. 
a tailstock to vO with it, and fitted them up on the planer 


So | secured a milling-machine dividing head and 


as shown. I fastened an angle iron on a planer platen 


beside the dividing head and mounted a gear on this from 
) 


which to drive the dividing head by means of the rack. 


which was borrowed from an adjoining lathe. This rack 
to the housing, and was so 


thy 


was stationary, being fastened 


geared us to revolve t] dividing h ad whi h carried 

















PLANING A SPIRAL 


table travel. 
2 in. wide, 


work, at the rate of one revolution in 12 ft. 

The piece to be planed was only 4 ft. long, 
and 1% in, thick. So I took a piece of pipe and planed a 
croove of the required spiral as a vuide to the blacksmith 
in forming the flat piece into the desired shape. This 
was afterward held between the centers and planed so as 


to be uniform throughout its length. [It was used in con- 
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nection with an indicating device on an engine in the cen- 
tral power station of the Boston Elevated Railway, both 
edges being planed so that it might be reversed if de- 
sired. 
THomas J. WHITTON. 
Boston, Mass. 


Simple Ball Gages 


Having the ball races to make, as shown in Fig. 1, and 
not wishing to make expensive gages, the instruments 
The balls used in 


shown at Figs. 2 and 3 were designed. 


the race are ;’,;-in., so the gage shown in Fig. 2 was made 


of 14-in. flat steel with a (°;-in. ball soldered in each 
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SIMPLE BALL GAGES 


end and is used to gage the inside ring. In Fig. 3 is 
shown the gage for the race in the outside ring. This 
is also of 14-in. flat steel with a 7,-in. ball soldered in 
either end, and it has a pin joint about one-third from the 
This allows the arm to be bent down so it can enter 
It is then swung till the center lines coincide, 


end. 
the race. 
when the gage is to the size desired. 
Tuomas B. Bracey. 
Sunbury, Penn. 
Two Time-Saving Devices 


The illustrations show two time-saving devices used 
at the plant of Wheeler & Schebler, Indianapolis, Ind. In 
Fig. 1 is shown a bench lathe changed by adding the 
handles A and B to replace the wheels usually supplied 
with this tool. This change enables the operator to pro- 
duce the work quicker and more conveniently, for it is far 
easier to operate the handles shown than a wheel when 
either drilling the part or setting up the chuck to hold 
the piece. The chuck is operated by pneumatic pressure 
admitted through the pipe C by means of the handle B. 
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The handy type of bins employed for holding the repa 
parts used on the carburetors is shown in Fig. 2. It wi 
be observed that the bin is made of metal with a num} 
of compartments mounted on a stand A. A ball bearin; 
is fitted between the top of the stand and the under sic 
of the nest of compartments to enable the bin to be re 
volved easily. 

Another feature that is worth noting is that each work 
man has a separate table fitted with a drawer at a conven 
ient distance from the parts bin. This has been found 
a great convenience, as the workman can arrange th 
tools and parts being repaired to the best advantage t 
suit his desires. This is often impossible where a numbe: 
of workmen are working on one work bench. 

W. Roperts. 

New York City. 
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Machining a Crankshaft 


The accompanying cut shows the method employed i: 
the repair shop of the A. E. Nelson Co., Fairmont S5t., 
Cambridge, Mass., in turning and grinding the bearings 
of a crankshaft for a two-cylinder 10-hp. engine which 
had a 51%-in. stroke and a 5-in. bore. 

The mode of turning is shown in the illustration, A 
being a cast-iron block bolted to the faceplate of a 16-in 
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A BENCH LATHE 


FIG. 1 ADDITIONS TO 
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lathe and having two °4-in. holes 2%4 in. each side of the ho 
center. The crankshaft is inserted in one of these holes eig 

and fastened in place with setscrew B. bee 

On the tailstock center of the lathe is a cast-iron block sar 

( having two holes, also 2%4 in. each side of the center, ren 

the block revolving on a special lathe center, as illustrated 
to 
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The crankshaft has a hole through the crankpins F, 
through which we inserted the rod G, this being held 
between the lathe centers, as shown. 

The use of the center bar enables us to locate the crank- 
shaft easily, and when the hole is true with the pin, it can 
fit snug enough to act as a support for it. 

F. B. Evwiorr., 
Everett, Mass. 
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The Hinge Belt Joint 


Why do not more people use the hinge method of lacing 
illustration? With this method 
the bend due to going over the pulley comes at the lacing 
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THE HINGE BELT JOINT 


elts as shown in the 














and not at the holes of the belt, as with the usual stiff 
lacing, which pulls the belt to pieces at the holes. 
J. KAUDSE. 
Aurora, Canada. 
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A Novel Core Box 


The Blair Motor Truck Co., Newark, Ohio, employs 
an interesting core box for making the cores used in cast 
ing the exhaust-pipe flanges and muffler sleeves. The core 
box, which is of metal, is made in four parts located by 
eight taper pins and held together with three rings. The 
box, after being assembled as shown at A, Fig. 1, has the 
sand rammed into it. The rings and taper pins are then 
removed and the core is ready for baking. 

By making the box in sections, as shown, it is possible 
to mold the shape in the castings to suit the corrugated 
pipe used for the exhaust. One of the exhaust-pipe flanges 


is shown at B and a muffler sleeve at (. Fig. 1. 
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In Fig. 2 are shown the details which comprise the 
core box. The four segments A of the box are shown, 
the rings B and the taper locating dowels C. 


joints are numbered so that the segments may be placed 


The various 


together in the correct position. 
A. TOWLER. 


New York, N. Y. 


we 


A Recessing Tool 


A number of tools have been shown in the 


AMERICAN MACHINIST from time to time, but I do not re- 


recesslhg 


call seeing one similar to that illustrated, or one which 
equals it for use in a drilling machine. It is driven by a 
taper shank A, which in turn drives the tool holder B con 
A plunger D, located by a coil spring 
forces the cutter 


taining the cutter. 
and held in position by the clamp F, 
in or out of the work G. 

A lever H, held in an adjustable bracket 7 clamped 
the tool 


moving 


on the machine table, affords means of 
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\ RECESSING TOOL 
into and out of work. When in position and while work- 
ing, the bushing rollers J ride on the surface A’, but when 
tool is being removed from the work, they ride on the 
surface L, allowing the coil spring to force the plunger 
DP up and the tool holder. This 
method permits one hand to operate the tool while the 


cutter back in the 


other is free to handle the work. 























. FIG. 1. THE CORE BOX AND CASTINGS 


FIG. 2. THE CORE BOX DISASSEMBLED 
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The tool holder B is hardened at M and JN to prevent 
excessive wear, as the surface N rides on the rough cast- 
iron working part O. 
While originally designed for one job, this tool, with 
minor changes, can be used on any number of recessing 
iobs. 


E. N. Ericson. 


Rockford, Il. 


w 


Volume of Segment of a 
Hollow Sphere 
Sometimes, in finding the weight of a cover or some 
similar solid, like that shown in Fig. 1, it becomes neces- 
sary to find the volume of a segment of a hollow sphere, 
as, for instance the portion of Fig. 1 that is shown in Fig. 








FIG. 1 SEGMENT OF A HOLLOW SPHERE 











FIG. 2. PORTION OF THE SEGMENT 


2. The way that naturally suggests itself is to subtract 
the volume of the segment of the inner sphere from the 
volume of segment of the outer sphere. This compels 
the finding of two volumes first, whereas it will be shown 
that the required volume can be found directly from di- 
mensions shown. 

This derivation makes use of formulas for the volumes 
of the inner and outer segments, which are as follows (see 


Fig. 2): 
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Now if V is the volume of the required segment of hollow 
sphere, then 
V = Volume (outer segment) volume (inner) 


eeiy rbot 


1 2 2 } 2 
= =( R . (« re - (« >) + r (« +3) 


t 2 
+(a “2 ) 
=z (R 3) @ at) rt (: a? + =) 
3 3 2 


Putting ¢ outside the parenthesis and removing inne) 
parenthesis we have 
9 w2 @ at 2 
, 2a* 2a? é3 
V = ct(2aR——.-+—7 +s 
3 3 6 
or 


V = =t(2 aR+ = 


(1) 


If ¢ is less than one-fifth R, as is generally the case, 


2 
we can neglect the term —, as our error then would be 


6 
less than 1 per cent., which would give us the formula 
V=2nakRt (2) 
where 
a = Height to center line between inner and outer 


segments ; 
R = Radius of sphere described by inner or outer 
segments above center line; 
t = Thickness of spherical rim. 
If the radius r is given, formula (2) becomes (to be 
used generally except when ¢ is more than one-fifth of r) 
V = at (re? + a*) = t (tv? + a’) 


and formula (1) becomes 


V = nt(r? +0245 


6 


W. S. MatHews. 

Schenectady, N. Y. 

& 

Standardization of Bomb Calorimeters has been made the 
subject of a Bureau of Standards bulletin in which there is 
briefly described the methods of calibrating and using bomb 
calorimeters, such as are employed in determining the amount 
of heat available from a given weight of coal or coke or 
other combustible. The amount of heat that can be obtained 
depends largely upon the kind and quality of fuel. When 
purchased in large quantities, therefore, a fuel is commonly 
tested to determine the amount of heat available per pound, 
and the price paid depends upon the results of these tests. 
The instrument used for such tests is called the bomb calorim- 
eter and consists essentially of a steel shell or “bomb” in 
which a small weighed sample of the fuel can be burned in 
pure oxygen gas. The bomb is immersed in a known amount 
of water before the sample is ignited, the heat produced 
warms the water, and by suitable measurements of the change 
of temperature the amount of heat can be calculated. 
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Cutting a Radius on a Shaper 


The problem of cutting a radius on a shaper is far 
more interesting than the wording of the original article 
m page 864, Vol. 42, would lead one to imagine. There 
appears something lacking in the description. 

The accompanying sketch is an elaboration of the 
original. The curve A is drawn with its radius equal to 
P the radius of action of the link B. From the descrip- 
tion of the device one would infer that the work curve A 
will have the same radius as the effective length of link 
B. 

A moment’s consideration will show that this is a 
fallacy. The only point, other than D in the center line 
of the rod E£, which can have a motion in an are of the 
same radius as C is F, when L is equal to M. Hence the 
tool’s point must be situated at F and the bar £ bent 
upward, as is shown by the dotted lines. Then curve A 
will have the desired radius, that is, will be equal to P. 

Just as all points vertically in the line of D have 
circular loci, so will all points vertically in the line of 
F have circular loci. Hence the correct curve could be 
generated by modifying the link length, or radius of 








CUTTING A RADIUS ON A SHAPER 


action P. But at times this would lead to an impracticable 
construction. For instance, in the case being considered, 
if the tool’s point were located at S and this must travel 
along the are A,, the center of which is at O, the effective 
length of the link would be OF, that is, NV, obviously too 
small, having regard to constructional considerations. 

At first thought one might conclude that a tool 
projection below the line FD would have a correct motion 
and give the desired curve radius if it were placed closer 
to the pivot 7. But this can readily be shown to be a 
fallacious view. The point F has a circular locus; the 
point /7 moves in a straight line. Hence every point 
between F and H must have locis combining a circle and 
a straight line; that is, elliptical, And just as every 
point below F moves on a circular path, so every point 
below corresponding points in OH except the extremities 
will move in an elliptical path. 
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| Discussion of Previous Question 








The only practicable general solution then is to set the 
cutting point at F, bend the rod EF as is shown by the 
dotted lines, and make the link length P to correspond 
to the radius of the desired curve. 

Francis W. SuHaw. 

Manchester, Eng. 


ay 


Responsibility--Loyalty to 
Whom? 


Reading the sound comments by Sidney George Hurford 
on page 1054, Vol. 42, led to the thought that many more 
points could be profitably given for the promotion of har- 
mony between foremen, men and their superiors. 

I have found during my long experience and connec- 
tions with different concerns, that many foremen appar- 
ently try to make life more of a burden for the men under 
them. I have seen foremen go up in the air for little 
things, which, if they had had a brain and common sense, 
would have been realized as unimportant. If such troubles 
are settled in a decent manner it increases the respect in 
which the foreman is held and induces an effort on the 
men’s side to avoid blunders. 

It seems also to be a habit with some foremen to make 
their authority known in all directions. They think that 
if they make a big howl so that everyone in the depart- 
ment hears it, they will gain more of the respect that am- 
bition craves. It works in just the opposite direction 
instead, because 99 per cent. of the men under such a fore- 
man will laugh at him and size him up as a fool, as those 
who have come in contact with such men know to be a fact. 

A foreman’s relation to his men should be that of a 
school teacher to his pupils. Through his superior knowl- 
edge he should show his men that he does know more 
than they and that he is possessed of humanity as well 
as steady nerves. If a man makes a mistake in his work, 
he should not run at him like a bull, but try to explain 
the costly result of the error. You will find in nearly all 
such cases the man will have the highest respect for his 
foreman and try to avoid making any more mistakes, and 
also that he will have more confidence to ask, when he does 
not understand. Men are like children; the more you 
berate and abuse them, the less they will do for you. 

I was employed some time ago by a large concern in 
New Jersey and had charge of between 15 and 20 drafts- 
men. This company employed at that time 60 men in 
the drafting department, which was divided in three sec- 
tions with one foreman for each. One morning one of 
the other foremen came up to me and said: “I get work 
piled upon me and can’t get anything out, and I have been 
on the heels of the men all the time. I don’t know what 
How is it that you always seem to take things 


> 


to do. 
so easy and never get any complaints from the head office ?’ 
I told him to use common sense and humanity in 
handling his men and observed that he started to go at his 
men in a different way. After this he got his work out on 
time, and I never heard any more of his complaints. 
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My principal thought at all times has been to give credit 
in a few words to the men who do good work, and to help 
as far as my knowledge permitted, those whom it is my 
duty to direct, and in so doing I find I have a most pleas- 
ant gain in personal satisfaction. 


G. ANDERSON. 
Arlington, N. J. 


A Curious Old Scale 


The illustration of an old scale on page 338, Vol. 42, 
was recognized as an old friend. I have had one of 
these scales for some years. It originally belonged to 
my great-grandfather, who was a brother of the founder 
of the Baldwin Locomotive Works. 
draftsman, I find my scale exceedingly useful for certain 
classes of work. After considerable studying of the grad- 


Being an engineer’s 


uations I have found a useful and feasible solution for 
a number of them. Here is a list of my solutions: 

1. The parallel scale shown in the lower cut is prac- 
tically a table of sines and tangents. Example: Find the 
tangent of an angle of 20 deg. Placing one point of a 
pair of dividers in the brass center 7’, the other is 
stretched to the number 20 on the same scale. Keeping 
that measurement, place one point in the brass center V 
and read off the answer, or number on the scale, 0.364. 

2. The sines are found in the same way, using the 
scale S. The number scale begins with 0.01 and ends 
with 1. 

3. As for the inch scale, which is divided into tenths 
and does not come to the edge, I cannot imagine what 
the manufacturer’s idea was, except to prevent the scale 
from wearing away. 

4. The scale marked L is a proportional scale for di- 
viding lines into any number of parts, equal or otherwise. 
Example: Having a line of 434 in. long to be divided 
into 5 equal parts, get the length 454 in. on a pair of 
dividers, and open the scale until the points of the di- 
viders fit into the brass centers as 1 and L. Now as the 
scale is divided metrically, 45 = 0.2, or 2 on the scale. 
The length between the points 2 and 2 farther down 
the scale is the required section, five of which will equal 
13, in. 

5. The scale marked C is a protractor. Put the 
radius of any circle across the brass centers C and C 
with the dividers. This represents 60 deg. as marked 
on the scale. Now if you want an angle of 47 deg. put 
the divider points across the two divisions representing 
that number on the scales C and C; this is the required 
chord included in the angle when marked off on the cir- 
cumference of the circle. 

As the accuracy of the scales is not up to the modern 
standard, the results are only approximate. 

LEONARD S. BALDWIN. 

Sydney, Australia. 


German Imports of Metal- 
Working Machines 


With regard to the discussion on German Imports on 
page 1053, Vol. 42, may I point out to your corre- 
spondents that the difference in the figures given depend, 
not so much on the different estimated values as on the 
fact that the export values given by the United States 
also contain values of machine tools which are probably 
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only transitory in German free ports like Hamburg 
These would not be contained in the list, of imports int: 
Germany, as they would have been shipped perhaps t 
Russia, Austria or elsewhere. 
REINHARD DE WenrrtuH. 
Elizabeth, N. J. 
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Can Aluminum and Steel 
Be Soldered? 


It is possible that some readers have had a similar jo 
to that shown. The round steel piece is 4g in. in diamete: 
and is turned down to 3%; in 

Stee/ Aluminum . : . «. = = 
— ————? for a distance of * in. Th 





l4-in. round piece of alumi- 
num is drilled with a %-in 
hole ;°; in. deep. The idea is 
to sweat or solder these tw: 
pieces together in the manne! 
shown so that the process 
will be rapid and the result remain fairly permanent 
Epwarp L. CHorr. 








THE SOLDERING JOB 


Chicago, Ill. 
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Making Paper Translucent 


Recently, I had several blueprints to make from type- 
writen data sheets, and having no liquid on hand with 
which to make the paper translucent, I found that any of 
the following oils are very good substitutes for the liquids 
sold by drawing-material dealers: Signal oil, lard oil, 
or 150-deg. oil. Apply them with a camel’s-hair brush 
to the face of sheets. 

H. K. Boyer. 

Cape Charles, Va. 


Speedy Thread-Roughing Tool 


Although the idea is not new, the high-speed thread- 
roughing tool shown, with sufficient top rake to give a 
clean cut, is not as much used as it should be. The 


> 


plan of swinging the compound rest 30 deg. so as to cut 
only on one side of the thread dates back many years and 
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A SPEEDY THREAD-ROUGHING TOOL 
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is generally credited to Professor Sweet. It is good enough 
to be used much more extensively than it is. The illus- 
tration shows both the set-up-and the tool I have found 
best for this work. 
B. E. Henry. 
Philadelphia, Penn. 


* 

The Importance of Trade-mark Registration in foreign 
countries, especially in those where priority of registration is 
the basis for ownership of a mark, is emphasized by the fact 
that the Bureau of Foreign and Domestic Commerce has es- 
tablished a separate section devoted to the distribution of 
information regarding trademark and patent laws in foreign 
countries 
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Special Type of Light Radial 
Drilling Machine 


By ErTHan VIALL 


The radial drilling machine shown was made expressly 
or the Harvard Piano Co., Dayton, Ky., for use on 
‘iano work. In the illustration it is being used to drill 
uning-pin holes. The boards to be drilled are laid on 

pair of wooden horses, and the machine is run along 
he overhead trolley track until it is over the center of 
the work. The machine is then lowered by turning hand- 
vheel A until the wooden legs B contact with the surface 
if the board. In some cases it is necessary, in order to 
set the proper angle, to block up the lower legs, as shown 
it C. After the legs have been properly set, the handwheel 
is turned still further until the machine is steadied 
vetween the trolley track and the board by the elevation 
of the cage D. 

Besides blocking up the legs on one side, the drill may 
e given a different slant by means of an adjustment at 





RADIAL DRILLING 
PIANO ACTIONS 


SPECIAL ELECTRIC 


E. Here two disks, bolted together at the center, are 
One is circular-slotted and the other has a stud 
set into it prejecting through the slot. A wing-nut on 
the stud does the locking wherever the disks are set. The 
electric drill F is carried on a vertical slide operated by 
lever G. The two springs H act as a counterbalance. 
The bracket J on the main column may be swung com- 
pletely around, or it may be set at different heights by 
means of a pin in holes like J. 

When not in use the electrical plug is disconnected 
and the machine is run along the track until it is out 
of the way. Thus it is always ready for use at any point 
along the track without the necessity of the operator’s 
lifting it or having to use a crane. The electric drill 
used was made by the Smith Electric Tool Co., Cincin- 
nati, Ohio, and a similar outfit will probably suggest itself 
tor other classes of light work. 


used. 
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French Shops in Wartime 
SPECIAL CORRESPONDENCE 

Some idea of the activity existing in the shops of 

France may be had from the following page of illustra- 


tions, taken fom shops “somewhere in France,” as the 


censor has it. The first shows the forging of shells for 
the famous 75-mm. guns, a hydraulic press being used, 
with the Fig. 
2 gives some idea of the shells turned The open- 


dies shown. The annealing furnace in 
out. 
ings do not allow much heat to escape and make the 
shells easy to handle. The shells are tested hydraulic- 
ally, as in Fig. 4. The lever brings a connecting cup 
down over the nose of the shell and allows the water to 
enter the interior. This shows up any structural defects 
at once. 

Aéroplane construction is proceeding in a businesslike 
way, as can be seen in Fig. 3, this being a military bi- 
plane for two men. 

Perhaps the most interesting of all is the 
ture of the French machine guns, shown in Figs. 5 and 
6. The 
for the most part, those who are too old 
to go to the front, 


the shops is especially valuable on ac- 


manufac- 
men engaged at this work are, 
but whose work 1 
count of 


These 


place of the regular rifle, 


their skill and experience. 
the 


as they can be 


machine guns are taking 


carried by one man and can fire from 
3000 to 4000 shots per minute. When 
it is considered that the average soldier 
can stand only about 100 rounds a day, 
the the 
shoulder, the value of such a gun in de- 


on account of recoil against 
fense can be better appreciat dl. 
These guns have a sort of tripod base, 
which can be readily opened out when 
about to be used. It is held firmly in 
position by the gunner sitting on the 
saddle near the ground, From this po- 
sition he can both sight the gun, which 
rests in the forks shown, and also man- 
ipulate the small crank, which grinds 
out a steady stream of bullets from the 





muzzle. 
in modern warfare is indicated by 


The importance of these guns 
the 
large numbers which are being made 
here and elsewhere. Germany, it was 
said, had over 50,000 similar guns at the outset. 


ui 


The High-Explosive Shell 


In next week’s issue of the American Machinist will 
appear the first installment of a series of articles on 
the manufacture of the British 4.5 high-explosive shell. 
In these articles (the first authentic ones to be pub- 
lished ) each S¢ quential operation wall be described in de- 
fail. The ellustrations include not only the usual photo- 
graphic reproductions of machines, tools and operations 
under working conditions, but also copie s of shop drawings 
of special machines, alterations to machines, jigs, fix- 
tures, gages and other appliances. 


In their entirety these, articles will form a comprehen- 


sive treatise on the manufacture of the British 4.5 Mark V, 


h igh-e rplosive howttzer shell. 
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FRENCH SHOPS IN WAR TIME 


Fig. 1—Forging shells on hydraulic press. Fig. 2—Annealing furnace for shells. Fig. 3—Assembling a military biplane. 
Fig. 4—Testing shells with water pressure. Fig. 5—Fitting up machine guns. Fig. 6—Assembling machine guns 
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Lessons for the United States 


A special meeting of the British Institution of Mechan- 
ical Engineers was held on June 11 to take action on the 
following motion: 

“That, in view of paragraph 3 (subsections A and B) 
of the Institution’s memorandum of association, the 
highly technical character of the war and the dependence 
of the allied forces on the product of mechanical engi- 
neering, it is desirable that the Institution should in its 
corporate capacity endeavor to assist the country by mak- 
ing arrangements for receiving from its members particu- 
lars of inventions relating to apparatus likely to be of 
service in prosecuting the war, for improving means of 
production, or otherwise, and considering, inspecting, 
reporting upon and, where considered desirable, bringing 
the same to the notice of the Government.” 

In the course of the discussion of this motion, which 
was not carried, E. W. Petter regretted the fact that in 
the early days of the war the Institution had not met and 
considered some of the war problems from the viewpoint 
of mechanical engineering. He believed it might have 
advantageously influenced some of the things that have 
been done. He said in part: 

“IT think perhaps the advice of this Institution might 
have saved the country the loss of something like 30 per 
cent. of its skilled mechanics who have been sent out to 
the front to fight, and many of them to die, when they 
might have been very much better employed at home. 
One other point on which I think we might have given very 
valuable assistance to the government when they realized 
the difficulties connected with munitions is this: We might 
have pointed out to them the great advantage of reserving 
certain factories for the manufacture of such things as 
jigs and tools, so that when any new factories were taken 
over, as is being done almost every day, instead of sending 
the drawing and telling people who were probably very 
badly equipped with facilities for making tools to make 
their own tools and jigs, these people would have had the 
jigs and tools sent down with the order and would have 
been able to get on with the work at once.” 

This quotation indicates that in the hard school of ex- 
perience the British government has learned two lessons: 
Skilled workmen should not be permitted to enlist, and 
there should be a carefully organized method of producing 
jigs, fixtures and gages for use in manufacturing wat 
material. 

The recent announcement that 90,000 workmen have 
been registered in England for the manufacture of muni- 
tions emphasizes afresh the need of mobilizing the men 
who are to produce the material for fighting, as well as 
those who are to fight. The experience of both Canada 
and England has plainly demonstrated that in times of 
stress, regulations should prevent the stealing of skilled 
mechanics by rival manufacturers that are producing war 
material. Every loyal American is earnestly hoping that 
his great country will not be brought into this or any 
other war, but common prudence says that we should 
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learn from the experiences of others. In case of war four 
great lessons can be learned by the United States from 
the facts cited. These are: 

Register and mobilize all machinists and workers, both 
male and female, who can be employed on the production 
of munitions. 

Prevent skilled machinists from enlisting. 

Prevent employers from stealing munition workers 
from each other’s plants. 

Organize the production of fixtures, jigs 
carefully and systematically as the production of muni- 


and gages as 


tions themselves. 
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The Assistant’s Job 


It is quite as important that an assistant be a good 
assistant as it is that the boss be a good boss. The assist- 
ant should never lose sight of the fact that it is his job 
to assist the boss in running the business, and that he 
must assist by doing things the way the boss wants them 
done. No executive is ever satisfied with the work his 
assistants do unless they do it pretty nearly the way he 
himself would do it. 

In order to do his work the way the boss wants it the as- 
sistant must study his boss and learn to look at things 
from the boss’s viewpoint. Take letter writing, for ex- 
the preparation of a letter on a point of policy, 
The 
assistant who prepares that letter must shut his eyes and 
think: What 
would seem to him the major premises, and how would he 
And how would he like to have 


ample 
which has to go out with the manager’s signature. 


“How would the boss look at this matter ? 


draw his conclusions ? 
them expressed ?” 

Too frequently, an assistant, especially an ambitious 
and zealous assistant, feels that he should be allowed a 
perfectly free hand, without more than a general govern- 
ing control and accountability for results. When his 
sphere of activity is more or less independent and is not 
overlapped by that of other assistants, that sort of ar- 
rangement is more than merely satisfactory—it is desir- 
able. But we are writing now, not of the management 
of a whole unit, but of assistance in managing the whole 
unit, when uniformity of method, dis ipline, policy, Ctc., 
are necessary if smooth running is to be attained. 

The argument has been advanced that the enforcement 
of this policy of control of assistants tends to stultify them, 
to cause their individualities to disappear, their imagina- 
tive powers to atrophy. If an assistant is not a particu- 
larly good assistant, or if for other reasons he is never 
advanced to a position of independent control, such might 
be the case. But the thinking assistant does not permit 
his own individuality to wear off; he is constantly saying 
to himself that he is doing the thing the way he knows the 
boss would do it, because that is what he is hired to do, but 
that if he were boss it would be different. Such an assist- 
ant is a prize; he can be relied upon to meet situations and 
solve problems by himself; he gets the whole load even- 
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tually, for the boss steps up to a new job and puts that 
assistant in the old one because he can be trusted. 

It does not follow that, because the assistant must do 
things the boss’s way, he must be a mere automaton. His 
job is to come to the front with his ideas as to changes in 
policy and be glad if they are put into effect, and not 
to be heartbroken if the boss still prefers his own way. 
Originality, initiative and energy are still helpful. 

It takes good judgment to be a good assistant. When a 
question comes up for decision, the assistant must use the 
same powers of analysis and judgment that the boss would 
use had the question gone to him directly, and in addi- 
tion he must judge how the boss would decide. Suppose a 
decision is to be arrived at in the light of three facts. 
Facts numbers one and two may seem the most important 
to the assistant; numbers two and three the most im- 
portant to the boss. The assistant must be able to look at 
those facts with his boss’s eyes. 

The study of the boss is a nice little psychological prob- 
lem. If the study is thorough and the analysis correct 
and if the assistant is guided accordingly, he is a success- 
ful assistant and will get a boss’s job; and when he gets 
to be a boss he will know just how to train assistants 
to do things for him the way he wants them. 


2° 
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Civiliam Advisory Board--lts 
Relation to the Army 


The civilian advisory board suggested by Secretary 
of the Navy Daniels, to coéperate with naval officers 
in securing the best possible means of national defense, 
has much to commend it. And for the most part, the 
men mentioned in connection with it should be able to 
render good service. There are, however, two points to 
be carefully considered—first, as to the kind of men 
to be selected; and next, as to how the value of their 
suggestions is to be decided and how they are to be put 
into practice. 

For the most part the names suggested are those of 
inventors and, while realizing that these men can con- 
tribute largely, we must call attention to the lessons of 
the present war, which show that the rapid and econom- 
ical manufacture of ammunition is just as important 
as its invention. For this reason the board should in- 
clude engineers who have had experience in the building 
and equipping of factories for producing work in large 
quantities. So far, the name of Henry Ford seems to 
be the only one suggested who comes within this class. 
Such a board, to be really efficient, must include engi- 
neers who are familiar with manufacturing on a large 
scale. And these should not any 
class of work, but should include the various branches 
of machine-shop work which are likely to be needed. 
important consideration is 


be confined to one 


The second and equally 
the way in which the work of this board is to become 
effective. As an advisory board it can have no execu- 
tive powers, yet unless its suggestions receive careful 
and unprejudiced attention, it requires no prophet to 
foretell loss of interest by its members. 

No intelligent man expects all his suggestions to be 
adopted, but he has the right to be shown why they are 
not feasible or not advisable at the time. This means 
that the man or men who pass upon these suggestions 
must be very open-minded and be able to lay aside all 
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prejudices. They must realize that while no one qu 
tions the thoroughness of West Point or Annapo! 
other institutions, and particularly actual experien 
teach economical manufacturing in a far more effici: 
manner. In other words, they must be broad-mind 
enough to see that suggestions are not necessarily crit 
cisms of their department, and that only by real cod 
eration can the best possible results be secured. 

On the personnel of the body which passes on t 
suggestions of the advisory board depends the succ 
or failure of the whole plan. 

- 


Checking Tools Out of the Cri! 


The almost universal use of checks to account for too 
issued from the toolroom or tool crib, even in small shop 
has naturally given the impression that we had abou 
reached perfection in this respect. Checks hung on th 
hook or peg representing the tool would seem to be a 
that is necessary. And yet at least one modern shop i 
using small receipts designating the tool it represents an 
bearing the signature of the workman who takes it out. 

This comes as a result of unsatisfactory accounting fo! 
tools by the check method, accompanied by the loss o! 
tools and the consequent friction between the men an 
the tool department. In some cases the men claimed thx 
boy in the crib did not put the checks in their prope: 
places and charged them with tools they did not receive. 
This might easily occur with incompetent boys and cause 
annoyance, yet it hardly seems to warrant going to th 
trouble of using a receipt on which the name of th 
tool must be written and the signature appended. Printed 
forms might be used so that the tool issued would be 
simply checked on the list, yet the time taken would prob- 
ably be as great and the chance of error greater. For 
when a workman writes the name of the tool he wants on 
a receipt, he is not apt to charge himself with the wrong 
one. 

This may be only an isolated case, but it would be inter- 
esting to know if others are having similar troubles and 
how they are overcome. The simplicity of the check sys- 
tem has much to commend it, and if defective, it can 
probably be improved so as to make it satisfactory in all 
cases. Has it developed any defects in your shops? 


roa 


MarKing Cases for Export 


American shippers will facilitate the handling of thei: 
freight in foreign ports by careful marking. The Amer- 
ican Machinist's representative in South America, Dun 
can N. Hood, offers this suggestion based on his recent 
observations. All shipping marks, as “the mark,” numbe1 
of the case, and destination—and nothing else—should |» 
placed on two opposite sides of the case. The letters an: 
figures should be not less than two inches high. Th: 
other sides of the case can be used for advertising space i! 
the manufacturer sees fit. 

If this method is followed, the man who is trying to 
identify the case and learn its destination will find all o! 
the required information in one place without having to 
hunt through a mass of other notes. If he finds quick!) 
what he wants, he may not take delight in giving the par 
ticular box he has searched for an extra smash. 

This method of marking is practiced by both English 
and German exporters. 
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Special Shell-Turning Lathe 


An interesting result of the demand for heavy lathes 
or turning shells is illustrated herewith in the new 
machine brought out by the Amalgamated Machinery Cor- 
poration, Chicago, Ill. Both head and tailstock are cast 
solid with the bed, which is heavily ribbed. The whole 
nachine weighs 4200 Ib. and requires a floor space of 2 
t. 6 in. by 10 ft. 

Round carriage guides of 50-point carbon steel ground 
The main guides are 24% in. in diameter 
in <di- 


to size are used. 
and the cross-guides 134 in. 
ameter, the front bearing being 12 in. and the rear 10 in. 
long, using a cast-iron box lined with babbitt, which is 
The lead screw is a 


The spindle is 3,‘ in. 


compressed before boring and fitting. 
148-in. Acme 
The screw is driven by a ring friction clutch from the 
end pulleys, which are belted direct to line shaft. The 
feed can be disengaged by hand or automatically, and is 


four-pitch screw and has a cast-iron nut. 


entirely independent of the spindle drive. 

The tailstock has a quick motion of about 9 in. 
revolution of the handwheel, clamping screws holding it in 
At the rear is a swinging clamp 


per 


any position desired. 
with a large wheel, which is used to force a tool into the 
work, such as for forming the powder pocket at the base 
of the shrapnel. 

The turning tool is clamped directly to the tool slide, 
the tool being of *%4-in. square steel setting in a ma- 
chined pocket. The screw movement of the cross-slide 
is only used in starting a cut, all turning being controlled 
by a former at the back. This in the case of a Russian 
shrapnel, for example, turns all five diameters without 
attention of the operator. For boring, the tool slide is 
replaced by a heavy boring slide and bar and the tailstock 
is removed, a fine power feed being used. The machine 
is mounted on a concrete base, as shown in Fig. 1. 


Arch Screw Press 


oned to be ‘ spe 


The type of screw press shown was desi 
cially adapted for testing all kinds of cutting, stamping, 
embossing and forming dies. 

The body of the press is designed to secure rigidity and 
and is mounted on two legs, firmly braced. The 
fitted 
with a regular press cap in- 


streneth, 


crosshead or slide is 





stead of a setscrew, and has 
long guides and large bearing 
surfaces provided with means 
for lubrication. It 


shanks 3 in. in diameter. The 


will take 
steel screw is of large diame 
ter 
nut 


and travels in a bronze 


which is 7 in. in length. 
One end is squared to receive 
the handwheel, the 
is fitted with a tempered tool 
steel block, to take the thrust. 


other end 


and bears against a similar 


block in the crosshead, both 
of which are provided with 
self-oiling means. 

The width of the opening 
the 


in the bed, 13x13 in., 











in the frame is 20™% in.: 





SCREW PRESS opening 


ARCH 

and the distance between gibs. 
from to the 
wheel is 41 in. in 


The distance the bed slide, when 
up, is 11 in.; the 
and the machine weighs 1700 Ib. 

While primarily designed for die testing, the machin 
shown is also adapted for turning out work in small quan 


It is a recent product 


1014 in. 


balance diameter, 


tities and for all classes of pressure. 
of the Charles Stecher Co., Chicago, Ill. 








LATHE FOR TURNING AND 


SHRAPNEL SHELLS 


FIG. 1. SPECIAL 





BORING 


SHELL HOLDER AND 


SLIDE 


THE 
TOOL 


FIG. 2 








Surface Gage 


A somewhat novel form of surface gage has recently 
been brought out by W. D. Forbes, New London, Conn. 
It is very simple in construction, which enables it to be 
sold at a low price, and yet has a number of interesting 
features to commend it. Rapid vertical adjustment is 
obtained by sliding the arm on the column, and by 
means of a thumbscrew it may be shifted into any posi- 
The thumbscrew bears against a copper 
A coarse ver- 


tion desired. 
washer, to prevent bruising the column. 




















SURFACE GAGE 


tical adjustment is obtained by tilting the beam on the 
arm, the thumbnut holding it securely in place. Fine 
or micrometer adjustment of the needle is obtained by the 
knurled nut at the right. The needle being held at two 
points makes it very stiff, and is not liable to move out 
of adjustment. The base is 214 in. square by 34 in. thick 
and is drilled with two 44-in. holes in which plugs can be 
placed when the cage is used to set work parallel to 
the edge of a planer-head or similar machine, or where it is 
more convenient to use the gage on the planer rail than 
from the face of its platen. The gage is 914 in. high; 
the needle is 9 in. long. The total weight, 134 lb. 


cs 

Automatic Radiator Tube and 
Fin Machines 

While designed for radiator work, the machines shown 

can probably be applied to other classes of manufacture. 

These machines were originally described and illustrated 

on pp. 549 and 589, Vol. 40, and have since been de- 























FIG. 1. TUBE-DRAWING MACHINE 
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veloped as regular manufactured machines by F. H. Stolp 
Geneva, N. Y. , 

The machine shown in Fig. 1 draws tubing or molding 
in any form from flat ribbon of any metal. It is designe 
to draw the tubing with plain or lock seam and also auto 

















FIG. 2. PUNCH PRESS FOR RADIATOR FINS 
matically cuts off the material to any predetermined 
length. 

The automatic self-feeding punch press shown in Fig. 
2 was designed to take the place of an ordinary punch 
press with roll feed. The machine is adapted to make 
radiator fins complete in one operation, folding over the 
edge, perforating and cutting off to any desired length. 


ot 


Self-Adjusting Nut and Pipe 
Wrench 


The self-adjusting wrench shown herewith for bolts, 
nuts and pipe is being made by the Hayward Wrench 
Co., St. Louis, Mo. The linkage used gives a nearly 


oman 
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SELF-ADJUSTING WRENCH 
parallel motion to the movable jaw. The quick jaw move- 
ment makes it almost a ratchet in operation. Its sim- 
plicity eliminates the necessity for further explanation. 
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Rapid Work in Cutting Off 
Shell Blanks 


Among the developments which have taken place as 
the result of the manufacture of munitions of various 
kinds is that of cutting off stock for shells. The steel used 
makes rapid cutting a difficult proposition, as can be seen 
from the specifications of the Canadian Government, 
which are: Carbon, 0.45 to 0.55; phosphorus, 0.03; sul- 
phur, 0.14; manganese, 0.60 to 0.80. In order to handle 
this work satisfactorily the Earle Gear & Machine Co., 
Wayne Junction, Philadelphia, Penn., equipped a Lea- 
Simplex No. 21 cutting-off saw with a special loading 
table for handling nine bars at one setting, and in order 
to test both the saws on the method of handling the 
stock, this was run continuously 24 hr.oa day and six days 
«a week. One of the largest factors in the quick cutting 
off of this material is the simple and rapid method of 
handling the stock. ‘To facilitate this nine bars are fed 
through the cradle until they touch the stop plate, shown 
thrown up in the air, this being located by the two pro- 
jecting studs shown. The four clamping screws bearing on 
top of the upper row of bars wedge them down against 
the five bars in the lower row, clamping them all firmly 
in the shortest time possible. The average cutting time 
for the nine bars with a 21-in. inserted-tooth milling saw 
blade was 9 min., or at the rate of 54 bars per hour. This 
is equivalent to seventy-eight 3-in. bars per hour, or sixty 
31 ,-in. bars, both of these sizes being used in different 
shells. As an indication of the life of the saws, 
bars were cut off in 1014 min. with a saw that had al- 
ready cut nearly 1000 bars. 

Except for the new loading table, this is practically one 
of their regular machines, fitted with a motor of 5 hp., 
which is sufficient for any work the saw may be called 


hine 


upon to do. The base of the frame casting serves as a 
tank for the cutting compound, which is kept in circula- 
tion by the centrifugal pump near the gear box. On 
this work it is customary to keep the tank filled with ap- 
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STRUCTURAL STEEL TABLE FOR HOLDING AND 
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proximately 15 gal. of cutting compound, adding about 
2 gal. per day to make up for evaporation. The com- 
pound that has been found best for this difficult cutting 
consists of 1 lb. of borax dissolved in cold water to which 

















FIG. 1. CUTTING-OFF SAW FOR SHELL BLANKS 


is added 1 gal. of lard oil. When this has been thorough- 
ly mixed enough water is added to fill a 3-gal. bucket, 
and all the additional compound is made in this pro- 
portion. 
An interesting device in use on the machine is the au- 
tomatic friction control of the feed, which makes it impos- 
nO Oo 
Gp mh cae Gp 
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sible to break the saw blade through overfeeding, a set of 
friction washers being placed directly on the worm shaft 
which feeds the swinging arm. The resistance of these 
washers can be adjusted to almost any degree, so that 
when their predetermined resistance on the saw teeth is 
reached, feeding automatically stops until this resistance 
is relieved. The value of this feature is especially em- 
phasized in cases where the annealing or rolling of the 
metal has not been uniform and hard spots are encoun- 
tered by the saw from time to time. The feed mechan- 
ism may be operated by hand or automatically, through 
the agency of adjustable dogs or tripping devices. This 
enables the machine to be stopped automatically at any 
predetermined point and enables the operator to handle 
several saws at one time without danger of overfeeding 
and causing damage of any kind. 

Much of the credit for the rapid work on this machine 
is due to the feeding table, which consists of two units. 
One of these is mounted on the regular table of the ma- 
chine, and the other (Fig. 2) consists of a structural-steel 
table mounted on rollers and running on standard rails 
These rails are inclined toward the front of the machine 
in order to secure the assistance of gravity in the move- 
ment of the stock. The amount of the forward movement 
is controlled by the screw operated by a conveniently 
placed handwheel which moves the stock positively to any 
desired distance. The part of the feeding table which is 
bolted to the regular table consists of two cast-steel cradles 
and two swinging cast-steel yokes fitted with the necessary 
setscrews for holding the work. In order to prevent 
springing under the clamping pressure the lower part of 
the table is trussed and otherwise reinforced. This ar- 
rangement allows almost uninterrupted cutting of the 
on account of the great reduction in the 


saw blade, 


handling time. 





NEW PUBLICATIONS 
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MACHINE SHOP PRACTICE. By William J. Kaup. Second 


edition; one hundred and ninety-three 5x7%-in. pages; 
163 illustrations; indexed; cloth bound. Price $1.25. John 

Wiley & Sons, Inc., New York City. 

This second edition of a textbook presenting the funda- 
mentals of machine-shop practice has been carefully revised 
to meet more closely the needs of the increasing number of 
secondary technical and industrial schools which offer ma- 
chine-shop instruction in their courses. This revision, how- 


a practical manual for ap- 


ever, has not lessened its value as 
prentices and journeyman machinists. 

The chapters on tool-making that appeared in the first 
edition have been omitted. Their place has been partially 
taken by a section devoted to shop systems. This has been 


added to give suggestions to teachers and shop foremen, look- 
ing toward the successful solution of the always difficult but 
ind essential problem of shop man- 


nevertheless important 


agement. 


PREVENTING LOSSES IN FACTORY POWER PLANTS. By 
David Moffat Myers Five hundred and sixty 54x7% 
in. pages; 68 illustrations; cloth bound. Price, $3. The 
Engineering Magazine Co., New York, N. Y 
The preface states that “this book has been written ex- 

pressly for the use of the owners and managers of our man- 


ufacturing industries.” The first ten chapters were originally 
published in the Engineering Magazine. 
Power-plant eflticiency has made considerable 
the past few years, but still not as great as efficiency 
plied to other lines of business, possibly because the efficiency 
engineer meets with greater obstacles in this field. It is usu- 
ally easy to convince the manager of an industrial plant of 
the advisability of installing,a machine that will enable him 
to cut down his labor or double his output; it is simply a 
matter of the of the machine installed and its earning 


progress in 
ap- 


cost 
power. 
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impress this same 
man with the saving that can be effected through the em- 
ployment of proper methods applied to the coal pile, h« 
usually meets with considerable uphill work, and frequent! 
with ill-concealed skepticism. Managers and owners, when 
approached on this subject, are prone to reply that they hav: 
made very good arrangements with their coal dealer, that 
they have good firemen, that the steam they are allowing to 
go up ih the air does not amount to much anyway, or one of 
the kindred excuses only too familiar to engineers who have 
tried to lead them back to the path of efficiency. Again, some 
will realize that there is waste in exhausting to atmosphere 
in the use of bare steam pipes or of long and badly arranged 
and in the unintelligent handling of boilers and 


When the efficiency engineer seeks to 


shafting, 


coal. These men are indeed wise and, regrettably, too few. 
The work under review deals with this important subject 
in a clear and illuminating manner and should be of great 
benefit to all owning, operating, designing or rehabilitating 
power plants, great or small. The theory and practice are 
ably explained. Every item of loss, with its consequent re- 
sult, is traced in successive steps from its origin back to 
the coal pile. Methods of prevention, together with actual 
examples from the author’s wide experience, are carefully 


shown. 

The chapter headings are: The Determination of Existing 
Losses; Attainable Efficiency and Ordinary Wastes; The Boiler 
Plant; Steam Piping and the Engine Plant; Preventable 
Losses in the Engine Plant; The Heating System; The Human 
Factor; Efficiency Systems for Boiler Plants; Boiler Tests; 
Combustion; Surface Combustion; Natural Gas as a Boiler 
Fuel; The Economic Combination of Waste Fuels; Boiler Feed 
Pumps; Modern Types of Prime Movers; Reports. 

The author undoubtedly intends the volume to be read in 
its entirety, as no index is provided. The work, to be thor- 
oughly appreciated, must be completely read. 
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Milne, senior member of the firm of A, Milne «& 
Co., steel anil iron merchants, of New York, Boston and Chi- 
cago, died Sunday at his home in White Plains, N. Y., aged 
eighty-three. Mr. Milne came to this country in 1869. He be- 
came a member of the firm of Naylor & Co. in 1883, from which 
he withdrew in 1887 to found the corporation which bears his 


Alexander 


name. He was well known among the iron and steel manu- 
facturers of this country. 
George R. Stetson, who in earlier years was a conspicu- 


ous figure in the machine-tool industry because of his posi- 
tion as superintendent of the Morse Twist Drill & Machine Co. 
Mr. Stetson was born in Brooklyn, Conn., in 1837, where he 
also received his early education. In 1855 he entered a ma- 
chine shop in Northampton, Mass., completing his app: entice- 


ship in Springfield, Mass., in 1859, when he went to Wall- 
ingford, Conn., and secured employment at a shop elgaged 
in the manufacture of britannia ware. During the war he 
worked at times at Northampton, New Haven, Conn., and 
Trenton, N. J., in the manufacture of firearms. In 1864 he 
entered the employ of O. F. Winchester, manufacturer of 
rifles and ammunition, where he remained eight years. Dur- 


ing his employment with this concern, Brazil and Peara- 
guay were at war and he was sent to Rio Janeiro, B-azil. 
to instruct that government in the erection and opera- 


tion of cartridge machinery. He was absent for about a year and 
resumed his connection with the Winchester plant upon his re- 
turn to the United States. Mr. Stetson went to New Bedford 
42 years ago to take the position of superintendent of the 
Morse Twist Drill & Machine Co. While there he patented a 
number of devices which proved to be of value. His capacity 
as an inventor is shown by the fact that he had received 
thirty-six patents for his inventions while with the Morse 
Twist Drill & Machine Co. and the O. F. Winchester Co. In 
1890 he left the Morse Twist Drill & Machine Co. to become 
president and general manager of the N. B. Gas & Edison 
Light Co., an office which he held until about three years ago. 
He then relinquished his active life with this company, but 
remained on the board of directors as chairman. Mr. Stetson 
was a charter member and vice-president of the American So- 
1900. 


ciety of Mechanical Engineers from 1898 to 
THE MODEL T FORD CAR. By Victor W. Page, M. E. 
Two hundred and eighty 5x7%-in. pages. Price, $1. 


Norman W. Henley Publishing Co., New York. 

This book gives a very cemplete description of the Ford 
car, including the planetary gearing of the transmission, and 
should interest those who wish to become familiar with the 
mechanism of these cars. 
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METALS—The market in general lacks animation. Elec- 
trolytic copper is practically nominal at 19c. There is very 
little selling in tin and the price has dropped to 35.12c Some 


consumers report that they are well stocked with lead and 
result, sales are few, the quotation remaining at 5.75c. 
Spelter is selling at 17.50c. for prompt delivery and at 15.50 


as a 


over the last quarter 
PIG IRON—Quotations were ec ent as follows at the 

points and dates indicated 

Aug. 6, July 9, | Aug. 13, 

1915 1915 1914 
No. 2 Southern Foundry, Birminvham $10.25 $9.75 $10.00 
No. 2X Northern Foundry, New York. 14.75 | 14.25 14.50 
No. 2 Northern Foundry, Chicago 13.50 | 13.00 14.00 
Ressemer, Pittshurgh....... 15.20 14.75 14.90 
Basic, Pittsburgh........ 13.95 13.60 13.90 
MISCELLANEOUS METALS—NEW YORK 
Aus 6 July 9, | Aug. 13 
1915. | 1915 | 1914 
— Cents per pound— 

Copper, electrolytic (carload lots) ’ 19.00 20.25 | 13.00 
rere ‘ ; 35.123 38.50 " 
Lead... cee — =e a 5.75 5.75 | 3.90 
rere : eer, 17.50 | 22.00 5.00 
Copper sheets, base ‘ ae 24.00 | 25.00 18.50 
Copper wire (carload lots)... “n 27 .00 28 .00 15.00 
Brass rods, base... icone 26.25 | 25.374 13.62} 
Krass pipe, base. she 28.25 29.00 16.00 
Brass sheets , ‘ 26.25 25.374 13.87} 
Solder § and } (ease lots) (aon en 26.00 27.50 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, 


Aug. 6, July 9, Aug. 13, 
IVlo 1915 via 
—_— ——— Cents per pound a 

i > ae 2.60 | 2.60 2.60 
No. 26 Black. ee 2.50 2.5 2.50 
ee ee  . . s pc owcews 2.45 2.45 2.45 
Nos. 18 and 29 Black.. 2.40 2.40 | 2.40 
No. 16 Black 2.35 2.35 2.35 
No. 14 Black 2.25 | 2.25 2.25 
No. 12 Black 2.20 2.20 2.20 
N >. 28 Galvanized 5.50 6.00 3.60 
No. 26 Galvanized 5 20 5.70 3.30 
No. 24 Galvanized 5.05 5.55 3.15 


STEEL SHAPES FROM JOBBERS’' WAREHOUSE, NEW YORK 


Aug. ¢ Ju'v 9 Aue. 13 
1915 1915 14 
= Cents per pound ~ 
Steel angles base. : 1.95 | 1.85 1.85 
Steel T’s base... 1.95 1.90 1.90 
Machinery steel (bessemer)... 1.90 1.80 1.85 


COKE—The market is generally quiet although there has 


been a small slump in prompt furnace. The market stands 
as follows: Prompt furnace, $1.60; third-quarter furnace 
$1.75: contract furnace to Jan. 1, $1.85@2: prompt foundr: 
$2.20@2.40; contract foundry, $2.25@2.60 per net ton at ovens 


COLD DRAWN STEEL TUBING—The following prices are 


net per ft. in cents from jobber’s warehouse New York 
Thickness of - — Outside Diameter in Inches— 
Wall, D.W.G , j ; i j l , 
92 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12 
Is 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
iS. 12.32 12.32 12.32 14.58 17. 1¢ 20.00 22 27.7 
os wees 16.83 20.09 23.02 6.7 2.8 


DRILL ROD 
counts Third grade, 65° 
grade, 25° off 


This sells to consumers at the following dis- 
BS off; second grade, 40% off, and first 


At these discounts the net prices are follows 


ROUND POLISHED DRILL ROD 

First Second Third 

Size, in Grade Grade Grade 

#2 to 1} in..... 37. 50e. 30. 00¢ 17. 50e. 
# to 2? in..... $1. 25c. 33. 00e 19. 25¢ 
2) Seer 45. 00¢ 36 . 00c. 21.00c 
0.178 vo 0.4218...... 56. 25¢ 45. 00¢ 26. 25¢ 
0.125 to 0.270..... 62. 25c. 49 . 80c 29 .05c. 
0.202 to 0.120..... 67. 50c. 54. 00c. 31. 50c. 


SLU CLDOCUL POORER 


limited at 
demand is so great 


SWEDISH (NORWAY) 
present that all prices are 


IRON The 
withdraw! 


supply is so 
The 


that large dealers are making every effort to pick up any 
quantity in small lots 

OLD METALS—Prices are nominal as follows Coppet 
heavy cut and crucible, 15.5« copper, heavy nd wire, ‘ 
copper, light and bottoms, 13,50« heavy brass, 10.5« light 
brass, 9c.; heavy machine composition, 12 heavy lead, 3.75 
tea lead, 2.50c.; zine scrap, 12: 

ANTIMONY—Prices remain unchanged, Cookson’s selling 
at 50 to 55c. per Ib., Hallett’s at 42 to 45c other brands at 
40 and 4lc 

WELDING WIRE (SWEDISH)—tThe de d is still exces 
sive and it is very difficult to get ar amount of this ma 
terial. Quotations for the present have been withdrawn 

MACHINE BOLTS—The current market pr is 70 an 
10° off the list price To steady customer nd for larg: 
orders more generous concession re made At the above 
discounts the net prices per 100 are as follows 

Diaraeter 
I t} I } " 
] a) 4 4 $1 ) 104 £2 84 $1.0 
é 0.4 9 l 7 $02 1 
2 0) ‘3 lf l $21 + i 
> " 0 0 79 1.71 2 3.40 1s 
ah iy 0 0.82 18) 2.48 3.59 5.0 

MONEL METAL—The follewing prices are net per Ib 
for hot rolled rounds and flat For prices of square an 
hexagonal bars add two cents per Ib. to the correspondin; 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 
10,000 It 2000 Ib 500 Ib Less tha 
8 i and Over und Over and Over 500 Ib 
to *& 24.75¢ 25.75e¢ 26. Qh 27 . 25 
to lj 24. O0e, 25. Phe ain 26. 7 
1} to 2] 25. 00e % De 6. 7h 27. 7 
2¢4 to 4 26. 75c yy ie te 27 . 5 25 . Di 
HOT ROLLED FLATS 
Width in Inches— 
Thickness, in t 1} to 2} 2] to 6 
t to 2 (Wn 28 We 
; to 1 28. ODe 7 (Whe 26 (We 
IX to 2 26. OO 25.0% 


STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices in 100-Ilb. lots, New 
York 
Diameter, Diamete, Diameter, 

Per 100 I in Per 100 ll Per 100 lb 
$1.10 ; $2.60 1; $3.1 
‘ re OV 5} it) 
; i 2 3 
2 SO ; -. Hh ; Oo 
2.4 ”) ( 3.85 

STANDARD PIPE |” es are steady for galvanized pine 

Discounts are for carload lots f.o.b. Pittsburgh are as foll 
Bl kx Galvat 

to 2-in. steel, butt we ed ! 

to 6-in. steel, lap ws 

At these discounts the net p es of pipe n cents pe foot, 
in carload lots e as follow 

‘ Cent Cent 
Diam ( ! I Ga in 
eter I | ete 1 } l 
soit i 1.58 i7 15.42 
1-ix 7 7.22 n 12.87 25.44 
1% 4.8 77 16.5 
1% i! 77 11.¢ n e 7s 17.41 

SEAMLESS DRAWN TUBING (Tro Pipe Sizes) There 
has been no increase in the price for brass shapes and the 
price of copper shapes remains unchanged Current prix 
from jobber’s warehouse, New York, are as follows: 

Diam., Ir Bras Copper | I ss Copper 
100 34 0 50 a5 f 

1 on 24.50 { 6.50 26 

] Tf 4 0 { rR 50 88 a 

1 : ‘no 4 0 40.50 0 } 

2 (an 450 6 41 0 41 ) 

91 ‘ ion 450 7 2.50 42.50 
{4.00 24.50 8 15.60 4° 0 
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NEW ENGLAND STATES 
The Improved Paper Machinery Co., Nashua, N. H., has 
started work on the construction of a brick and concrete ad- 
dition to its plant. 
The Heald Machine Co., New Bond St., Greendale, Mass., 
has awarded the contract for the construction of a one-story, 


160x200-ft., addition to its plant. Lockwood, Green & Co., 
60 Federal St., Boston, Mass., is Arch. Noted Aug. 5. 
The Robinson Hardware Co., 361 Essex St., Lawrence, 


Mass., is receiving bids for the construction of a one-story, 
50x90-ft. garage. James E. Allen, 283 Essex St., is Arch. 

The Wamesit Power Co., Lowell, Mass., will build a 173x 
185-ft. reinforced-concrete garage at Watson and Whipple St., 
to cost from $10,000 to $12,000. 

The Spencer Wire Co., Spencer, Mass., plans the construc- 
tion of a factory. 

The Crompton & Knowles Loom Works, Worcester, Mass., 
will build an additional story to its foundry. 

Bids are being received by J. J. O’Sullivan, Arch., 314 Main 
St.. Worcester, Mass., for the construction of a one-story, 
63x98-ft. garage for Kernen, White & Clancy at Marlboro, 
Mass. ° 
P. E. Sommers, Worcester, Mass., manufacturer of tacks, 
will build a one-story, brick addition to its factory. Edward 
P. Fitzgerald is Arch. 

Henry B. Bateson, Lincoln, R. IL. will build a one-story, 
20x130-ft., brick public garage on Dexter St. 

Fire, Aug. 3, destroyed the garage of Joseph Cassavant’s, 
Transit St., Providence, R. I. Loss, $1500. 

The Bridgeport Brass Co., Bridgeport, Conn., plans the con- 
struction of a $70,000 addition to its plant. 

The Lake Torpedo Boat Co., Bridgeport, Conn., has pur- 
chased a 22-acre site and plans are being prepared for the 
construction of a plant for the manufacture of submarines. 
Noted May 20 and June 38. 

The New Departure Mfg. Co., Bristol, Conn., manufacturer 
of ball bearings, has awarded the contract for the construc- 
tion of a 60x100-ft. addition to its plant. Noted Aug. 5. 

MIDDLE ATLANTIC STATES 

The Union Forging Co., Binghamton, N. Y., will rebuild 
its plant which was recently destroyed by fire. Noted July 1. 

Gooley & Edlund, Cortland, N. Y., has awarded the con- 
tract for the construction of a 60x166-ft. addition to its ma- 
chine shop. 

The Ithaca Security Co., Ithaca, N. Y., has awarded the 
contract for the construction of a two-story, 132x132-ft. 
garage. 

A. Schrader’s Son, Inc., Vanderbilt and Atlantic Ave., New 
York, N. Y. (Borough of Brooklyn), manufacturer of diving 
apparatus, has awarded the contract for the construction of a 
seven-story, 100x168-ft. addition to its plant. 

The Sperry Gyropscope Co., 126 Nassau St., New York, N. Y. 
(Borough of Brooklyn) has awarded the contract for the con- 
struction of a plant at Fatbush Ave. and Concord St. Noted 
July 8. 

Henry Mehserle, 202 Depew St., Rochester, N. Y., will build 
a 50x100-ft. garage on West Ave., at an estimated cost of 
$5500. Walker, Livingston & Brackett is Arch. 

The Rochester Welding Works, 406 Orchard St., Rochester, 
N. Y., has awarded the contract for the construction of a 
factory. 

The New Jersey Auto & Supply Co., Camden, N. J., is hav- 
ing plans prepared for the construction of a two-story, 80x 
120-ft. garage and repair shop at Delaware Ave. and George 
St., Camden, N. J 

The Crocker & Wheeler Co., East Orange, N. J., manu- 
facturer of electrical machinery, plans to build a 62x201-ft., 
concrete addition to its plant 

Press reports state that John T. Rowland, 100 Sip Ave., 
Jersey City, N. J., has completed plans for the construction of 
a three-story garage, repair shop and storage building to be 
built by the city of Jersey City at approximately $50,000. 

The Newark Gear Cutting Co., Newark, N. J., will improve 
its plant on Prospect St. 

The Louis Sacks Foundry Co., Newark, N. J., will build 
a one-story addition to its factory on Hamburg PI. 


The Eynon-Evans Mfg. Co., 15th and Clearfield St., Phila- 
delphia, Penn., has had plans prepared for the construction 
of a three-story, 50x120-ft. foundry and a three-story, 58x128- 
ft., brick machine shop. 

The Shawinigan Electro Products Co., Highlandtown, Md., 
Baltimore post office, has awarded the contract for the con- 
struction of a factory. Noted Aug. 5. 


SOUTHERN STATES 


The United States Navy Department, Washington, D. C., 
contemplates the construction of a plant at Pensacola, Fla., 
for the manufacture of aéroplanes. 


B. F. Siler and J. E. Jones will construct a garage at 
Jellico, Tenn. 


a, 


New and Enlarged Shops 


Minin nn 
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Blane & Smith will equip a garage at Cadiz, Ky. 

Plans are being prepared for the construction of a garage 
at Maysville, Ky., for J. M. Hunt. Weber, Werner & Adkins, 
1206 Mercantile Library Bldg., Cincinnati, Ohio, is Arch. 

The Middlesboro Electric & Auto Works will increase the 
capacity of its machine shops at Middlesboro, Ky. 

MIDDLE WEST 

The Cleveland Ry. Co. has awarded the contract for the 
construction of a foundry, repair shop and boiler and pump 
house at Denison and West 72nd St., Cleveland, Ohio. The 
estimated cost is $13,000. 

The Cleveland Wire Spring Co. has awarded the contract 
for the construction of a one-story, 40x100-ft. addition to its 
plant at Hamilton and East 38th St., Cleveland, Ohio. Noted 
Aug. 5. 

The Johnson-Jennings Co. has awarded the contract for 
the construction of a foundry at Addison Rd. and the New 
York Central R.R., Cleveland, Ohio. The estimated cost is 
$5000. Noted Aug. 5. 

The Stanley Mfg. Co., manufacturer of metal adhesive ini- 
tial letters and labels used by hatters, plans to construct an 
addition to its plant on Cannon St., Defiance, Ohio. 

Plans are being considered by the Galion Iron Works, 
Galion, Ohio, for the construction of an addition to its plant. 

The Tubular Products & Steel Works, Pittsburgh, Penn., 
will soon receive bids for the construction of a new plant 
at Cherry Hill Ave. and the Pennsylvania R.R., Reading, Ohio. 
EK. D. F. Nesbit, First National Bank Bldg., Pittsburgh, is 
Arch. Noted July 22. 

The Wilmington Castings Co., Wilmington, Ohio, has 
awarded the contract for the construction of a new foundry. 
Noted Feb. 18. 

The Sharpe & Crawmer Co., Zanesville, Ohio, will construct 
a commercial garage. 

The Smith-Matthews Foundry Co., will build an addition 
to its plant at 600 Bellevue St., Detroit, Mich., to cost $1000. 


The Wilson Foundry & Machine Co., Pontiac, Mich., will 
enlarge its present plant. 

Bert Alberts and Loyde Simonton, Elkhart, Ind., wil build 
a one-story, 70x80-ft. garage and salesroom to cost $8000. 
Ellwood & Ellwood, South Main St., is Arch. 


Harry W. Boles, 520 West Marion St., Elkhart, Ind., plans 
the construction of a private garage. E. Hill Turnock, Buck- 
lin Bldg., is Arch. 

Bids have been received by C. Shopbell & Co., Arch., 707 
Furniture Exchange Bldg., for the construction of a two- 
story garage for W. W. Gray, 304 Furniture Exchange Bidg., 
Evansville, Ind. The estimated cost is $16,00. 

The Kokomo Brass Works, Kokomo, Ind., will build two 
three-story additions to its plant. W. J. Johnson, is Gen. Mer. 


The contract has been awarded for the construction of a 
two-story factory at East Grand Blvd. and Oakland Ave. for 
the Schlieder Mfg. Co., 45 East Fort St., Detroit, Mich., man- 
ufacturer of valves, etc. Preston, Brown & Walker is Arch. 
Noted Apr. 8. 

The Hyatt Roller Bearing Co., Detroit, Mich., has awarded 
the contract for the construction of a three-story factory at 
Cass Ave. and West Grand Blvd. E. R. Dunlap is Arch. 


The Packard Motor Car Co., Detroit, Mich., will build an 
addition to its plant at 1523 Concord St., to cost $14,000. Al- 
bert Kahn, 58 La Fayette Ave., is Arch. 

Bids are being received by F. F. Swinsk and C. N. Agree, 
Archs., 221 Broadway Market Bldg., for the construction of a 
garage for Jacob Singer, 211 Medbury Ave., Detroit, Mich. 
Noted June 24. 


Work has been started on the construction of a one-story, 
150x616-ft. factory for the Chevrolet Motor Co., Flint, Mich. 


Samuel Wade, 503 East 12th St., Alton, IIL, will build a 
1%-story garage. L. P. Pfeiffenberger. 

Bids are being received by Marshall & Fox, Arch., 38 South 
Dearborn St., for the construction of a one-story, 83x174-ft. 
garage for Marshall Field & Co., State and Washington St., 
Chicago, Ill. Noted July 8. 


The contract for the construction of a one-story machine 
shop for the Pettibone-Mulliken Co. has been awarded. S. N. 
Crowen, 30 North La Salle St., Chicago, Ill, is Arch. Noted 
July 8 and 22. 


Revised bids are being received by John E. Youngberg, 
Arch., 30 North Dearborn St., Chicago, IIL, for the construc- 
tion of a garage for Florian D. Wallace. 


The contract has been awarded for the construction of 

a garage for D. W. Potter, Chicago, Ill. J. E. O. Pridmore, 38 
South Dearborn St., is Arch. Noted Aug. 5. 

ll 


The contract has been awarded for the construction of a 
one-story, 22x24-ft. garage for Wright Elson, 146 North Lom- 
bard Ave., Oak Park, 


_E. Fuller, 6 West Mifflin St.. Madison, Wis., will soon re- 
ceive revised bids for the construction of a garage. James 
Law, Gay Bldg., is Arch. Noted July 8. 
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Milwaukee, Wis., has 


Herman T. Ross, 201 East Water St., 
Fern- 


awarded the contract for the construction of a garage. 
ekes & Cramer, Pabst Bldg., is Arch 

Bids are being received by M. E. Vierheilig, Arch., 764,32nd 
Ave., for the construction of a one-story, 48x50-ft. commercial 
garage for R. Roberts, 485 National Ave., Milwaukee, Wis. 

John Gumb, 1223 Center St., Milwaukee, Wis., has awarded 
the contract for the construction of a one-story, 50x100-ft. 
garage. Ehlers, 723 Third St., is Arch 

The contract has been awarded for the construction of a 
garage for L. O. Hensser, 743 17th St. Milwaukee, Wis. R. 
4. Messmer & Boss, Majestic Bldg., is Arch. 

George Hall, Rubicon, Wis., has awarded the contract for 
the construction of a two-story, 64x86-ft. garage to cost $7000. 
J. E. Hennen, 74 South Main St., Fond du Lac, Wis., is Arch. 
Noted July 1. 

Herman Hayssen, 1416 North Fifth St., Sheboygan, Wis., is 
receiving bids for the construction of a garage. Edward Koz- 
ieck, Alhambra Bldg., Milwaukee, Wis., is Arch. 

WEST OF THE MISSISSIPPI 

We have been advised that the Tangley Mfg. Co. will con- 
struct a factory at Muscatine, Iowa, for the manufacture of 
ecalliopes, automobile and wagon outfits. The estimated cost 
is $3000 

Plans have been prepared for the construction of a one- 
story, 75x100-ft. garage at Sioux City, Iowa, for George C. Call. 
The estimated cost is $8000. 

Plans have been prepared for the construction of a one- 
story, 80x100-ft. garage at Duluth, Minn., for John A. Stephen- 
son. The estimated cost is $20,000. Halstead & Sullivan, 410 
Palladio Bldg., Duluth, is Arch. Noted July 29. 

George Bickelhaust has awarded the contract for the con- 
struction of a garage at Minneapolis, Minn. 

Bids have been received for the construction of a garage 
at St. Paul, Minn., for the Lessees Roller Motor Car Co. and 
the Kissel Car Co. Alfred H. Wheeler, 41 Globe Bldg., St. 
Paul, is Arch. Noted July 8. 

Bids are being received for the construction of 
at Gardner, Kan., for W. R. Pearce. T. W. Williamson, 
tional Bank Bldg., Topeka, is Arch. 

Bids are being received for the construction of one-story, 
40x125-ft. garage at Kansas City, Mo., for Neuer Bros. 

Plans are being prepared by A. B. Fuller, Arch., 523 Reli- 
ance Bldg., Kansas City, Mo., for the construction of a garage 
at Kansas City, Mo., for George W. Webb. The estimated 
cost is $1500. 

The Gravois Foundry & Mfg. Co., plans to construct 
150-ft. foundry at St. Louis, Mo. W. B. Jones and 
Kroupa are interested. 

It is reported that plans are 
struction of machine shops and 
Tex., for the International & 
Aug. 5. 

W. R. Woods has awarded the 
tion of a garage at Denver, Colo. 
$7000. 


a garage 
Na- 


a 60x 
Frank 


the con- 
Antonio, 
Noted 


for 
San 
R.R. 


being prepared 
roundhouses at 
Great Northern 


contract for the construc- 
The estimated cost is 
WESTERN STATES 


The roundhouse of the Western Pacific R.R. Co., Reno, 
which was recently destroyed by fire will be rebuilt. 


Nev., 


Edward McKenzie will construct a garage and machine 
shop at Hillyard, Wash. 

W. C. Seachrist will construct a 50x100-ft. garage at Port- 
land, Ore. The estimated cost is $5000. 


for 


esti- 


awarded the contract 


The Pittsburg Foundry Co. has 
Calif. The 


the construction of a plant at Los Angeles, 
mated cost is $8000. 

The Senn Concentrator Co. 4 
land, Calif., for the manufacture of mining 


is constructing a plant at Oak- 
machinery. 


Ebron Bros., Orland, Calif., is building a factory for the 
manufacture of auto parts. 

O. H. Hayes plans the construction of a garage and ma- 
chine shop on South Fair Oaks Ave., Pasadena, Calif Bu- 


chanan & Brockway, Arch., 65 North Raymond Ave., Pasadena, 
is preparing the plans. 

The American Can Co. has awarded the contract for the 
construction of a three-story factory at San Francisco, Calif., 
for the manufacture of cans. The estimated cost is $200,000. 
Noted Apr. 

CANADA 


Montreal, Que., is preparing 


The Northern Aluminum Co., 
the manufacture of 


plans for the construction of a plant for 
rods and aluminum goods. 

The Chevrolet Motor Co., Ltd., Toronto, Ont., 
corporated with a capital of $50,000, will build a 
the manufacture of automobiles. 

The Dominion Aluminum Last Co., 


recently in- 
plant for 


McDougal St., Windsor, 


Ont., is preparing to construct and equip with machinery a 
factory to cost about $20,000. George A. Farabaugh is Mer. 
The Vacuum Street Cleaning Machinery Co., Windsor, Ont., 


is preparing plans for the construction of a plant to manu- 

facture street cleaners, air cleaning and drying apparatus and 

Seer machinery. Estimated cost, $100,000. W. T. Blaney is 
ger. 

The Canadian Western Foundry 
and Eighth Ave., Calgary, Alta., recently 
capital of $1,000,000 will construct a plant at Calgary for 
manufacture of shrapnel shells. W. H. McLaws is Pres. 
A. T. Mac Williams is Secy. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 
The New Hampshire Artistic Web Co., Barnstead, N. H., 
will build a two-story, 45x89-ft. addition to its factory. en 
a = Butterfield & Co., 142 Sagamore St., Manchester, N. H., 
s rch. 


& Supply Co., Third St. 
incorporated with a 
the 
and 


MACHI 


“a 


NIST 


has started 
its mill at 


Meredith, N. H., 
brick addition to 


The Meredith Linen Mills Co., 
work on the construction of a 
Main and Winnepesaukee St. 

The Capital Granite Co., 


Montpelier, Vt., has awarded the 


cousyons for the construction of a 14x40-ft. addition to its 
plant 

Carroll Bros., Millville, Mass., will buil4 a _ two-story, 
50x100-ft., brick shoddy mill. 

The Waltham Emery Wheel Co., Waltham, Mass., plans 


addition to its plant. 

The Russell Mfg Co., Middletown, Conn., 
asbestos, has awarded the contract for the 
three additions to its plant. 

The New Haven Pulp & Board 
Haven, Conn., has been granted a 
brick factory, to cost $70,000. 

The New England Carpet Lining Co., 


the construction of an 
manufacturer of 
construction of 


Ave., New 
construct a 


Co., Railroad 
permit to 
Lon- 


Water St., New 


don, Conn., is building an addition to its plant 
Richards & Co., Ludlow St., Stamford, Conn., manufacturer 
of asbestos, has awarded the contract for the construction of 


a 65x223-ft. and a 65x133-ft. addition to its plant. The esti- 


mated cost is $30,000. 


MIDDLE ATLANTIC STATES 


The William Beckers Aniline & (¢ shomien! Works, Inc., East 
83rd St. and Ditmars Ave., New York, Y. (Borough of Brook- 
lyn), has awarded the contract for tne construction of 
story factory. 

The Glenside Woolen Mills, Skaneateles Falls, N. Y., which 
was recently destroyed by fire will be rebuilt, at an estimated 
cost of $100,000. Noted July 29. 

The Penman-Littlehales Chemical Co., 
plans to build an 18x120-ft. addition to its plant. 

The Boutwell Milling & Grain Co., Troy, N. Y., has awarded 
the contract for the construction of a five-story, reinforced- 
concrete mill, grain elevator and warehouse. 

The Nelson & Hall Co. has awarded the contract for the 
construction of a factory at Camden, N. J., for the manufacture 
of boxes and veneer cases. Noted Mar. 4. 

Press reports state that revised plans have been 


a two- 


Ltd., Syracuse, N. Y 


prepared 


for the construction of a four-story wagon factory for E. & 
R. Preinsendanz, Camden, N. J. Noted July 22. 

Fire, Aug. 2, damaged plant No. 2, of the Du Pont Powder 
Co., Carneys Point, N. J., Penns Grove post office 


1182 
will 


Broadway, 
establish a 


Brick & 
Manhattan), 


Enameled Tile Co., 


(Borough of 


The 


Amer ic an 
New York Y 


plant at Elizabeth, N. J., for the manufacture of cast-iron 
pipe and fittings, and enamel bathroom specialties 

The International Glass Co., Millville, N. J.. has awarded 
the contract for the construction of a one-story, 80x200-ft 
factory. Noted July 29. 

The Celluloid Co., Newark, N. J., manufacturer of celluloid 


specialties, will build a two-story, 47x100-ft. addition to 


its plant 


The Columbus Crystal Co., Newark, N. J., has had plans 
prepared for the construction of a plant at Ave. R and Haynes 
St. 

George Stengel, Inc., has awarded the contract for the con- 
struction of an addition to its leather factory at Newark, 
N. J. The estimated cost is $28,550. Noted May 27 and July 29 

The Hazelton Bleach Works, Hazelton, Penn., has awarded 
the contract for the construction of a 43x120-ft. factory. 
Noted Apr. 29. 


‘abinet Mfg. Co., Philadelphia, 
3519 North 22nd St. 
Mills, Wyomissing, Penn., will 
its mill, to cost approximately 


Penn., will build 
to cost $3000 


The Central ¢ 
an addition to its plant at 
The Berkshire Knitting 
build a five-story addition to 

$100,000. 


The 
consuctructing 


Specialty Co., Wilmington, Del., is 
112x130-ft. addition to its plant. 


Wilmington Fibre 
a two-story, 


SOUTHERN STATES 


The Belmont Brewing Co. will construct an addition to 
its bottling plant at Wheeling, W. Va 

The Pauline Cotton Mills, Kings Mountain, N. C., has 
awarded the contract for the construction of a factory. 

The Alco Feed Mills, 17 Foundry St., Atlanta, Ga. will 


construct an addition to its plant estimated to cost $2000. 

The contract has been awarded for the construction of 
additions to the mills of the Crown Cotton Mills, Dalton, Ga. 
Noted June 10. 

The Union Fertilizer Co. 
a plant at Macon, Ga. The 

D. A. Phelps contemplates the 
at Poulan, Ga. 

The Cowikee Mills, 
struction of an addition to 
cotton goods. 


The Jackson Electric Co. is 
plant at Jackson, Ala. 


E. H. Nightingale will 
for the manufacture of concrete blocks and posts 

It is reported that the Marble City Mills, 
yarns, will require additional machinery 
Sylacuga, Ala. 


The Peoples Ice Co. 
daily capacity of 400 bu., in 
Columbus, Miss. 

The 
capital of $35,000, 
Miss. 


contemplates the construction of 
estimated cost is $3500 


construction of a flour mill 


Ala., 
mills for the 


contemplates the con- 
manufacture of 


Eufaula, 
its 


establishing an ice-making 


establish a plant at Seale, Ala., 


manufacturer of 
for its plant at 


will construct a corn meal mill with a 
connection with its ice plant at 


Mississippi Fiber Co., recently incorporated with a 
will construct a bleaching plant at Meridian, 
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The Federal Oil & Refining Co., recently incorporated with 
1 capital of $150,000, will construct an oil refinery at Alen- 
andria, La 

The Southern Cooperage Co. contemplates the construc- 
tion of a plant at New Orleans, La. The estimated cost is 
$15,000, 

The Chattanooga Handle Co., Chattanooga, Tenn., has 
leased a building and will equip it for the manufacture of 
ash handles for tools. 

The plant of the Ross & Republic Marble Co., Knoxville, 
Tenn., which was recently destroyed by fire with a loss of 
$75,000 will be rebuilt. A. M. Glasgow is in charge. 

The Jackson-Eagleton Brick Co., recently organized, will 
construct a plant for the manufacture of bricks, with a daily 
capacity of from 50,000 to 100,000 bricks, at Maryville, Te =n. 

The Burgie Vinegar Co. will construct a factory at Mem- 
phis, Tenn. John C, Meister is interested. 

The Nashville Spring & Mattress Co., Nashville, Tenn., will 
construct a branch factory at Paducah, Ky. 

Neville Bullitt, Keller Bldg., Louisville, Ky., is interested 
in the establishment of a knitting mill at Louisville 

The Tennessee Alabama Lumber Co., Pulaski, Tenn., will 
construct a sawmill. 

Harry Baird contemplates the establishment of a plant at 
Surran, Ky. (Fourmile post office), for the manufacture of dye 
extracts. 

MIDDLE WEST 


The Instaneous Glue Converter Co. has awarded the con- 
tract for the construction of a new factory on Montgomery 
Rd., Cincinnati, Ohio. Noted June 10. 

The A. E. Tiling Co., Zanesville, Ohio, will construct an ad- 
dition to its plant, 

The Anchor Supply Co., Water & Vine St., Evansville, Ind., 
manufacturer of tents and awnings, plans the construction of 
i five-story, 48x150-ft. factory C. Shopbell & Co., 707 Fur- 
niture Exchange Bldg., is Arch. 

Bids are being received by S. A. Hastings, Arch., 332 
Farmers Trust Bldg., for the construction of a one-story, 55x 
9Sx78x22-ft. machine shop for T. Madden Sons & Co., Fletcher 
Ave. and the Cleveand, Cincinnati, Chicago & St. Louis Ry., 
Indianapolis, Ind., manufacturer of lounges. 

The Ypsilanti Reed Furniture Co., Tonia, Mich., has award- 
ed the contract for the construction of a five-story, 110x312- 
ft. factory. Wernete, Bradfield & Mead, 44 Houseman Bldg., 
Grand Rapids, Mich. is Arch. 

The Osborn Engineering Co. has prepared plans for the con- 
struction of a $1,500,000 plant at Detroit, Mich., for the Kelly- 
Springfield Tire Co, 

An addition is being constructed to the American Shoe Heel 
Factory, Centralia, Il 

The Hanson & Van Winkle Co., Clinton and Madison St., 
Chicago, Ill, manufacturer of chemicals, will build a three- 
story, 50x76-ft., brick factory at 838 West Erie St., to cost 
$20,000. Huehl, Schmidt & Holmes, 154 West Randolf St., is 
Arch, 

The Pheenix Knitting Co., Milwaukee, Wis., has plans for 
he construction of a plant at Jackson and Chicago St., to cost 
$40,000. 


WEST OF THE MISSISSIPPI 

The Imperial Elevator Co. will construct a grain elevator 
at Hinsdale, Mont. 

J. R. Matthews, Mayor, contemplates the construction of a 
municipal ice plant at Kirkwood, Mo. The estimated cost is 
$18,000. 

The Bachelor Laundry Co. has awarded the contract for 
the construction of a two-story, 50x120-ft. laundry at Kansas 
City, Mo. The estimated cost is $20,000. Noted July 

Plans have been prepared for the construction of a plant 
at St. Louis, Mo., for the Mogul Motor Truck Co. The esti- 
mated cost is $15,000. Noted May 27 

The Farmers Gin Co., recently incorporated, has purchased 
the grist mill of J. W. Anderson, Cotton Plant, Ark., and will 
improve and remodel it. 

The Emerson Gin Co. will install a grist mill at Emerson, 
Ark, 

The plant of the Aldridge Lumber Co., Aldridge, Tex., 
which was recently destroyed by fire with a loss of $250,000 
will be rebuilt. 

The Western Gin Co. will construct a cotton gin at Bal- 
linger, Tex. 

The New Process Lime Co. will construct an addition to its 
plant at El Paso, Tex. J. M. Dudley is interested. 

The Citizens’ Gin Co. will construct a cotton gin at Emmet, 
Tex. (Frost post office). The estimated cost is $10,000. B. L. 
Moore is interested. 

T. O. Kirby and associates, Jericho, Tex., contemplates the 
construction of a flour mill at Groom, Tex. 

The Mission, Ice Light & Water Co. will construct an ice- 
making plant at Mission, Tex. 

The Western Gin Co. Ballinger, Tex., will construct a 
cotton gin at Paint Rock, Tex. 

The Board of Trade has completed negotiations for the 
construction of a plant at Texarkana, Tex., for the manu- 
facture of store fixtures and refrigerators. 

The Interlocking Stave Silo Co. plans to construct a plant 
at Victoria, Tex. Charles Easton is Mer 

The American Glass Casket Co., recently incorporated, will 
construct a plant at Blackwell, Okla. The estimated cost is 
$75,000 


The plant of A. H. Raymond, Tucumeari, N. M., manu- 
facturer of fiber, which was recently destroyed by fire will be 
rebuilt 


MACHINIST 





Vol. 43, No. 7 


WESTERN STATES 

The Twin Falls Milling & Elevator Co., Twin Falls, Idaho, 
will construct a grain elevator at Amsterdam, Idaho. 

_ The Kootenai Box & Mfg. Co., Kootenai, Idaho, recently 
incorporated with a capital of $15,000, will construct a plant 
at Spirit Lake, Idaho, for the manufacture of box shooks. 

The Whatcom Fish Products Co., Bellingham, Wash., has 
leased the Sehome Dock, Bellingham, and will remodel it into 
a canning plant. The estimated cost is $12,000. L. Wurz 
burg is interested. 

D. W. McAnis will construct a woodworking plant at Se- 
quim, Wash. 

George Kunze, Arlington, Wash., contemplates the con- 
struction of a sawmill at Stanwood, Wash. 

The Eagle Macaroni Co. is constructing a factory at Ta- 
coma, Wash. The estimated cost is $40,000. Noted Apr. 8. 

G. Graves, Portland, Ore., contemplates the construction of 
a canning plant at Florence, Ore. 

The Klamath Mfg. Co., manufacturer of boxes, is_in th: 
1arket for new equipment to be installed in its plant at 
iilamath Falls, Ore. 

F. C. Stettler is constructing a plant at Portland, Ore., fo: 
the manufacture of boxes. The estimated cost is $45,000. 

J. W. Blain and A. L. Reed, Roseburg, Ore., contem 
plate the construction of a rock crushing plant at the lime 
juarries of D. W. Reidle. The estimated cost is $50,000. 

Kendall Bros. has awarded the contract for the construc 
tion of a 160x550-ft. sawmill with a 225x300-ft. annex at Rose 
burg, Ore. The estimated cost is $400,000. Noted July 29. 

Plans are being prepared for the construction of an ic: 
plant at Chico, Calif., for Caselten Johnson. 

G. Stanley Wilson is preparing plans for the construction 
of a steam laundry for the County Hospital, Riverside, Calif 

The Libby, McNeil & Libby, Chicago, IL, will rebuild its 
canning plant at Koggiung, Alaska, which was recently de- 
troyed by fire. P. ! Larmon is Supt. 

CANADA 

P. H. Reneaud plans to rebuild the sawmill recently de- 
stroyed by fire at Ditchfield, Que. 

Press reports state that the Canada Carbide Co. is having 
plans prepared for the enlargement of its factory at Mon- 
treal, Que. 

The Aetna Explosives Co., Montreal, Que., will construct a 
plant to cost about $100,000 and will install new machinery 
Charles Henderson, Drummondsville, Que., is Resident Engr. 

The Bryan Mfg. Co., Collingwood, Ont., will rebuild its 
planing mill which was recently destroyed by fire. 

The contract has been awarded for the construction of an 
addition to the factory of the Getty & Scott, Ltd., Galt, Ont., 
manufacturer of shoes. Noted Aug. 5. 

Fire, Aug. 1, destroyed the factory of the Ditchburn Boat 
Co., Gravenhurst, Ont. 

J. Yokum is preparing plans for the building of a plant 
for the Hymans Tannery Co., London, Ont. It will be equipped 
with machinery for the manufacture of oils and tanning 
fluids and will cost $20,000. 

The Dominion Lime Co., Madoc, Ont., will equip a plant 
for the manufacture of cement. The estimated cost is $100,- 
000. S. Wellington is Mer. 

R. D. Hall, Main St., Petrolia, Ont., will equip a new factory 
for the manufacture of folding racks, patent gates, wooden- 
ware, bookcases and cupboards. 

The Western Canada Flour Mills Co., Ltd., 74 King St. 
East Toronto, Ont., will construct 12 grain elevators, having a 
capacity of 35,000 bu. each, in southern Alberta. 

_The Southern Alberta Refineries, Ltd., plans to construct a 
refining plant at Sandstone, Alta. The company is receiving 
nrices and quotations on machinery for the plant. William 
Livingston is interested. 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Elmira Commercial Motor Car Co., Elmira, N. Y.: auto 
trucks. Capital, $500,000. Incorporators: Henry Bush, Albert 
Von Beaulieb and George Gebbie ali of Elmira. 

Newark Gas Engine & Mfg. Co., Newark, N. J.: engines. 
Capital, $100,000. Incorporators: Conrad Holer, Burnett Mc- 
Peak and William F. McPeak, all of Newark. 

Deeth Mfg. Co., Memphis, Tenn.; machinery for the pro- 
duction of soft drinks. Capital, $15,000. Incorporators: John 
Deeth, D. G. Harkey and others. 

National Automatic Refrigerating Co., Dayton, Ohio; re- 
frigerating equipment. Capital, $100,000. Incorporators: F. 
W. Andrews, A. ©. Davison, Arthur Geisler, Charles W. Arnold 
and Frank Monroe. 

Dreadnaught Inner Tube Armor Co., Toledo, Ohio. Capital, 
$25,000. Incorporators: H. C. Adams, John H. O'Leary, Fred 
A. Biehm, John A. Gaver and Blanche O’Brien. 

_ International Sorting Machines Co., Buckley, Wash. Cap- 
ital, $50,000. Incorporators: R. J. Cook, J. B. Carlson and L 
Carlson. 

International Log Bunk & Equipment Co., Seattle, Wash., 
logging equipment. Capital, $175,000. Incorporators: L. A. 
Cook and T. M. Schmitz. 

Elwell Trolley Frog Co., Colton, Calif., trolley frogs. Cap- 
ital, $75,000. Incorporators: F. T. Elwell, E. Elwell, I Elwell, 
Olive Phillips and D. D. Phillips. 
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A new warehouse on Westside Ave., Jersey City, N. J., has 
been completed by Joseph T. Ryerson & Son, Chicago, Il 
The warehouse has been built on an extensive scale and will 
ifford greatly increased facilities for handling the Eastern 
trade. 

Owing to the 
Spray Mfg. Co., 
cooling systems, 
has changed its name to the 
remain at 201 Devonshire St., 

The Mestre & Blatge, 46 Avenue de la Grand- 
Armee, Paris, France, desire to get into communication with 
American manufacturers of machine and small tools not al- 
ready represented in France. This firm has had a long es- 


broadening of the scope of its work the 
recently incorporated to construct spray 
gas scrubbers, odor and fume condensers, etc., 
American Spray Co. The offices 
Boston, Mass. 


firm of 


~?> 
"2 


bicycles and 
situated to 


accessories in 


push a line ot 


tablished business in automobile, 
believe they are advantageously 
machine tools. 

A foreign inquiry for catalogs and 


quotations covering the 
following list has been received by Thomas ‘ 


Desimone Co.,, 
screw machines 


I 


Bridge St... New York, Automati 

pneumatic hammers for forge work, automatic machines fo: 
making springs; pneumatic tools automatik machines for 
making gears and bolts: large mechanical lathes planers 
emery polishing machines; punching machines; dynamos and 
electric motors; precision instruments for electrical measure 

ments: electric cable and copper wire, covered and uncovered 


The new plant of the Putnam Machine Co. Fitchbu 


ass., is now completed and the last of the new equipment 
will soon be installed The machine skop building is 220 ft 
wide by 300 ft. long and includes practically all of the modern 
developments in factory building construction While the 
machine shop is in the form of one large room it is divided 
longitudinally into four sections and at one end a balcony is 
provided on which the light manufacturing departments will 
be located The company is controlled by Manning, Maxwell 
and Moore. 
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Positions Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
payable in advance 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion. 
Count four words for keyed address care of New York; five 
Abbreviated words or symbols count as full words. 


for Chicago 


PT 
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POSITIONS 


Michigan 


DRAFTSMAN for centrifugal pump designins 
enced man able to predetermine characteristics. 
tunity. P. 165, Am. Mach., Chicago. 

EXPERIENCED PRESSMAN; wanted, one who has had 
some experience in drawing work. Must be able to handle 
presses about size 93-B Toledo. Good steady job year around 
for one who can qualify. Married man preferred. In writing, 
give full particulars. P. 218, Am. Mach., Chicago. 


OPEN 


Experi- 
iE ine oppor- 


New Jersey 


DRAFTSMAN for machine tool work, experienced in tur- 
ret machinery; location, Newark, N. J. P. 199, Am. Mach. 

DRAFTSMAN and DESIGNER, also a tool designer, on 
light and medium interchangeable and specialty work. P. 


193, Am. Mach. 

SUPERINTENDENT—For 
near New York. Must know 
methods. Give age, experience and 
Am. Mach. 


flatbed printing press factory 
modern efficient manufacturing 


salary expected. P. 202, 


New York 


AN EXPERIENCED DRAFTSMAN who has had consider- 


able experience checking intricate detail drawings. Give 
full particulars in first letter. P. 204, Am. Mach. 
SALESMAN WANTED, having experience in tool steel and 
alloyed steels preferred; opportunity for advancement. In 
order to secure attention application must poaes state 


expected. P. 213, Am. Mac 


age, experience and salary 
Ohle 
DESIGNER—Man with experience and competent on 
bakery machinery and having a cnereuge knowledge of 
doughs. P. 158, Am. Mach., Chicag 


WANTED for starting the ne department of a small 
electrical manufacturing business a young man with a few 
years’ production experience and knowledge of factory plan- 
ning operations. Answer, giving full details of education, ex- 
perience, salary desired, in first letter. P. 203, Am. Mach., 
Chicago. 

Pennsylvania 

GENERAL FOREMAN or SUPERINTENDENT for machine 

department, including smith and forge shop, employing ap- 


proximately 150 men. Plant located between New York and 
Philadelphia. Shop does general jobbing business on heavy 
work, including several specialties. Modern tool equipment 
Applicant must be between 30 and 45 years of age, thor 


familiar with modern machine shop methods in every 
detail, also tool room work; and be able to handle men and 
devise jigs for producing duplicates economically Do not 
want to experiment but want determined broad-gaged man of 
proper caliber, whose past record bears rigid investigatio: 
Applicant must furnish satisfactory reference, which will be 
investigated and personal interview required later. Stat 
remuneration expected. P. 168, Am. Mach 


oughly 


Rhode Island 
WANTED IN RHODE ISLAND—First tool, die and 
machine tool 


class 


gage makers, machinists, lathe hands, screw 

setters, boring mill operators, planer hands and milling ma- 
chine men Steady work for capable workmen No labor 
troubles. State age, experience and wage expected. The Taft- 


Peirce Mfg. Co., Woonsocket, R. L., Employment Bureau. 


Classified Advertising 
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Copy should reach us not later than 10 A M Friday r ensuing week’s 


M 
TUL LCE CCC 


issue. Answers addressed to our care, Te Avenue at Thirty-sixth St., = 
New York or 1144 M idnocx Block, Chicago will be forw irded (except- = 
ing circulars or similar literature) = 
No information given by us regarding keyed advertiser’s name or address, = 
Original letters of recommendation or other papers of value should not be = 
inclosed to unknown correspondent Send « ~ = 
Advertisements calling for bids, $3.60 an inch per insertion. = 
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Vermont 


TOOL MAKERS WANTED—Two good men required, ex 
perienced on machine tools, jis ind fixtures or special pre 
cision machinery (punch and dis kers not wanted) In 
reply give age, nationality, wage expected and by whom «¢ 
ployed in the past, stating how long with each The Felloy 


Gear Shaper Co., Springfield, Vt 


MACHINISTS WANTED—A few first-class men needed in 
ill departments; only experienced men who have worked it 
least a year in last place need apply give awe, nationality, 


expected and by whom employed The Fellows Gear 


Springfield, Vt 


ware 
Shaper Co., 


_ Employ memt Agencies 


The Employment Aacncies advertisin rf 1 r fund any regtstraton 
ee on der nand an ¢ Uhin ihe first si month wn ne j ion ts secures 
THE ENGINEERING AGENCY, INC., Monadnock Block, 


Chicago—Established 22 years finds high-grade men for 


executive and technical positions for manufacturers Less 
than 2° of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 


needed we do the rest 


WORKS MANAGER, ornamental 
$4000; 4 production superintendents, 


iron and bronze, $3000 


ilso 2 efficiency engineers 


must be good men $1500-$3000; designing engineer familia 
with small valves, $1500-$1800; several mechanical engineers 
with shop experience, $900 to $1400; 4 good sales managers 
mechanical and electrical lines, $2500-$5000; 2 designers on 
machine tools, also 8 draftsmen on pumps, gas engines, metal 
furniture, tools, dies, brick machinery, et Salaries $85 to 


$150 per month; superintendents, foremen, designers and othe: 


shop men with ammunition experience other positions fo 
high-grade men only. H. H. Harrison & Co., 807 Association 
Bldg., Chicago. 
CORRESPONDENT 

THE UNDERSIGNED plans and conducts correspondence 
for positions in technical, manufacturing and professional 
lines for $2500 to $15,000 men exclusively Sounntete privac 
assured No commission charged; on service fee and post 
ge Send name and address only, in confidence, for prefatory 


details R. W. Bixby (Established 1910), Sl Niagara 


Buffalo, N. Y 


_Civil-Service Opportunities 


( petitive examinations for the civil-service positions named below will be held on 
> te the dates given For detailed informati , write the addresses specified 
‘MARINE ENGINE DRAFTSMAN FOR SUBMARINE 

(Male)—$4 to $5.04 per diem: examination Aug. 18 to 19; ioe 

icancy in the office of the Inspector of Machinery, Electric 

Boat Co., Groton, Conn.: or vacancies as they occur in other 

positions requiring similar qualifications; write to the United 

States Civil Service Commission, Washington, D. C.:; for Cir- 

cular No. 330—amended and Application 


Form No. 1312. 
POSITIONS WANTED 


California 
SUPERINTENDENT—30 years’ 
foreman, chief draftsman and superintendent in modern man- 
ufacturing methods, in general machine, mining machinery, 
steam and electric hoisting engines, elevators and cranes, 
high-grade man with ability for large proposition, desires 
wider field and greater remuneration than possible with pres- 
ent employers; American; age 45. P. W. 135, Am. Mach., 
Chicago 


Square, 


experience as machinist, 
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Connecticut 


CORRESPONDENCE SOLICITED with concern in need of 
a live man, practical mechanic, organizer and efficiency man; 
light and medium work preferred where dies and labor sav- 
ing devices count; will come temporarily or permanent. P. 
W. 180, Am. Mach. 

SUPERINTENDENT—Experienced and practical in tool and 
machine building, stamping, plating, assembling, various 
kinds of automatic machinery, woodworking machinery, dies, 
jigs, fixtures, etc. I sever connections Aug. 1 with a concern 
employing 500 hands, when writer took hold two years ago, 
less than 300; improved goods and lower costs did o~ trick. 
With one concern 14 years. Will locate anywhere. . W. 201, 
Am. Mach 

SUPERINTENDENT or GENERAL FOREMAN, 11 years’ 
executive experience in modern manufacturing methods, gen- 
eral machine, pressed steel and punch press work, adding ma- 
chines, electrical products, automobile work, etc. A-1 reputa- 
tion designing tools, dies, installing labor saving devices and 
methods, desires connection with good concern. P. W. 209, 
Am. Mach. 

SUPERINTENDENT or ASSISTANT, master mechanic or 
experimental engineer by man with broad _ experience all 
branches manufacturing, heat treatments of steel, etc., in- 
cluded. Expert mechanic, inventor, designer, developer of 
manufacturing methods. Diplomat, organizer, executive. Now 

with one of largest concerns in East. References of the high- 
ont kind. Any location. East preferred. P. W. 215, Am. 
Mach. 
Massachusetts 


PATTERNMAKER, executive ability, 25 years’ practical 
enna on engines, machinery (varied types), familiar 
with work for loam and green sand, seeks responsible posi- 
tion; reliable references. P. W. 210, Am. Mach 


New Jersey 


MIDDLE AGED MAN wants position as bench hand. Most 
experience on parts of ehestrie elevators. City or country. P. 
W. 225. Am. Mach. 

TOOLMAKER, first class, 8 years’ tool room foreman, in- 
terchangeable expert, age 38, married, employed at present 
wishes change. P. W. 198, Am. Mach. 


New York 


DESIGNER, experienced on electrical apparatus and spec- 
ial and automatic machinery. P. W. 162, Am. Mac 

DESIGNER of automatic machines and _ tools, expert on 
printing machines, can take charge, available at once. P. W. 
222, Am. Mach 

A-1 MECHANICAL DRAFTSMAN, designer of dies, tools, 
jigs, ete., for manufacturing parts, broad experience. P. W. 
216, Am. Mach. 

MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools open for 
responsible position. P. W. 224, Am. Mach. 

SUPERINTENDENT and MECHANICAL ENGINEER wants 
position, good executive, modern rapid production methods. 


Location immaterial. P. W. 140, Am. Mach. 
SUPERINTENDENT, machine shop or factory; expert de- 
signer automatic machinery. Practical mechanic, wide ex- 


perience. Good executive, systematic. P. W. 208, Am. Mach. 

FOUNDRY FOREMAN, experienced in all branches of 
gray iron foundry business, including molding machinery, cu- 
pola practice, mixing iron by analysis and reducing labor 
cost. P. W. 195, Am. Mach. 

MECHANICAL ENGINEER, American, 41, formerly com- 
missioned officer in Swiss artillery, linguist, broad engineer- 
ing and selling experience, wants responsible position. P. W. 
196, Am. Mach. 

DETAIL AND ASSEMBLY DRAFTSMAN; 6 months’ shop 
experience, 1% years lathes and grinders, 1 year lifting jacks, 
\% year telegraph systems; $95 per month. P. W. 197, Am. 
Mach, 

TO SMALL SHOP OWNERS, anywhere! Let me prove my 
worth, start at bottom. Twenty years’ experience as manu- 
facturing supervisor, designer, machinist, die and toolmaker. 
P. W. 217, Am. Mach. 

MECHANICAL ENGINEER, experienced in design and 
construction of automatic machinery and tools, familiar with 
modern shop methods. Desires position with high-grade firm. 
P. W. 177, Am. Mach. 

AS SUPERINTENDENT or MANAGER, good mechanic and 
executive, competent to take initiative, organize and operate 
so full results may be obtained at a minimum cost. P. 
219, Am. Mach. 


MECHANICAL and ELECTRICAL ENGINEER, with shop, 
designing and selling experience, good machinist, technical 
graduate, with executive ability. Used to the design and con- 
struction of intricate mechanical and electrical apparatus, de- 
sires position of responsibility. P. W. 223, Am. Mach 


AUTOMATIC FOREMAN of broad mechanical and execu- 
tive ability on all makes of automatic screw machines is open 
for a position by Sept. 1, with a reliable firm. Best of refer- 
ences. Location immaterial. P. W. 221, Am. Mach. 


MECHANICAL ENGINEER, young man, senior at Polytech- 
nic Institute, is ready to start at bottom with concern of this 
city and work his way up; some experience as draftsman. P. 
W. 220, Am. Mach. 


Ohio 


FOREMAN TOOLMAKER; A-1 mechanic, designer. Execu- 
tive, wishes to change. Experience in special machinery, ord- 
nance and gas engine work. References. P. W. 159, Am. 
Mach., Chicago. 


SUPERINTENDENT or ASSISTANT, machine tool or gas 
engine shop; mechanical engineer, also have pattern shop and 
foundry experience; expert mechanic, have patents alto 
and pending. P. W. 146, Am. Mach., Chicago. 


wed 
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Pennsylvania 


TOOL ROOM SUPERVISOR or superintendent desires 
change. Experienced on high-class precision work or ord- 
nance and high grade tools, can give reference. P. W. 192, 
Am. Mach 


SUPERINTENDENT; energetic, aggressive, can design 
tools and devise methods for rapid production of interchange 
able parts; up-to-date methods; can handle help and get th: 
work out. P. W. 164, Am. Mach. 


DESIGNING ENGINEER desires to locate ermanentl) 
with a good concern. Experienced in design of steam an: 
hydraulic apparatus, textile, foundry and special machinery, 
heavy and light, 8 years’ experience, mathematician, good exe 
cutive, systematizer. P. W. 200, Am. Mach. 


SUPERINTENDENT or MANAGER; 28 years’ experienc« 
as toolmaker, designer, foreman and superintendent on high 
grade, small and medium size interchangeable work; last s 
years as superintendent. Resourceful and familiar with 
modern manufacturing methods and cost systems; wishes to 
communicate with concern in need of a high grade man who 
can get results. P. W. 131, Am. Mach 


WANTED 


OFFERS from firms making automatics for thumb tack 
and furniture nail manufacture. W. 133, Am. Mach. 


WORK FOR SCREW MACHINE, punch press and lathe 
Can do accurate contract jobs. We are located in New York 
City. W. 226, Am. Mach. 


COMPLETE SET OF BLUE PRINTS for Standard engine 
lathe 14”x6’ gap-bed, screw-cutting, feed shaft under lead 
screw, no quick change, compound rest, large wearing sur- 
faces, no pan. English manufacturer. W. 212, Am. Mach. 


AGENTS AND SALESMEN 


PRACTICAL MECHANIC wishes to connect with machine 
or steel house on the sales force. Philadelphia vicinity. W 
214, Am. Mach. 


CONTRACT WORK 


PUNCH PR€SS yore, jigs, fixtures, etc. Taylor-Shantz 
Co., Rochester, N. ‘ 


SMALL SHOP ii at Woodlawn, N. Y. (near New York 
City) provided with modern machine tool equipment, desires 
opportunity to quote on plain machine work of all kinds. W. 
139, Am. Mach. 


MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 


mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York. City. 


BUSINESS OPPORTUNITIES 


FOR SALE—Foundry, machine and mine car shops fully 
equipped with modern machines and appliances; 42-inch 
Whiting cupola, electric power and light. Now running. Com- 
manding local trade. Located in Central Pennsylvania. 
Healthful surroundings with an abundant supply of free 
flowing water under gravity pressure. The transportation 
facilities of two railroad systems available and labor plenti- 
ful. Is capable of immediate and cheap readjustment to meet 
the now urgent and growing call for specialties. An amaz- 
ing opportunity, if quickly embraced. Apply to William Burn- 
side, Bellefonte, Penn. 


MISCELLANEOUS 


PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. C. Inventor's handbook sent upon request 


MONEY IN PATENTS—We secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. S 
Patent Atty., P. H. Pattison & Co., 927 G Street, Washington, 


FOR SALE 


ONE SET of drawings and patterns for 12” lathes.—F. S. 
194, Am. Mach. 


LATHES 16”, 18” and 20”, patterns, drawings, some jigs: 
also, partly finished and finished parts for sale cheap. 8. 
138, Am. Mach. 


COMPLETE SET Transactions American Society Mechan- 
ical Te mag 35 bound volumes. $235 if taken at once. F. 
S. 211, Am. Mach. 


PATENT FOR SALE—Speed reducing gearing to be placed 
between shafts for driving slower machinery from high-speed 
motors, turbines, etc. F. S. 168, Am. Mach. 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia menterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 140, 142-143 
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MANUFACTURING Britisu 4.5 Higu-EXPLosIve 

SHELLS—I: Page 309 
In this, the first authentic article on the manufacture 
of the British 4.5 high-explosive shell, each of the first 
three operations is described in detail. Succeeding arti- 
cles will in their entirety form a complete treatise on 
the manufacture of the high-explosive howitzer shell. 
E. A. Suverkrop. AMERICAN MACHINIST. Vol. 43 


STANDARDS FOR DOVETAILS: Page 312 


E. W. Tate. AMERICAN MACHINIST. Vol. 43. 


SAFETY IN THE SMALL SHOP: Page 313 
The application of safety devices has not been as thor- 
ough in the small shop as in the large one. In spite of 
this fact, fewer accidents per 100 men employed occur in 
the small shops than in the large ones. This article 
treats of safety in the small shop and how its cause 
may be advanced. John H. Van Deventer. AMERICAN 
MACHINIST. Vol. 43. 


A SUGGESTION ON RUNNING BALANCE: Page 315 


N. W. Akimoff. AMERICAN MACHINIST. Vol. 43. 


MAKING THE Burt LABELING MACHINE AND DetalIL 
FoR Fur MAcHINE: Page 31% 


Interesting jig operations in connection with parts 
comprising a can-labeling machine are described in 
this article. The tools have been designed so that one 
set will accommodate a number of sizes of manufactured 
machines. Graduated slides are used to locate the jig 
plates to agree with the various hole spacings. Robert 
Mawson. AMERICAN MACHINIST. Vol. 43 


Tue “Hopo” on THE 
Page 320 


MACHINE-SHOP MEMORIES: 
NIGHT SHIFT: 


Some interesting reminiscences of a typical “hobo” 
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How I Use The American Machinist 


By W. B. GREENLEAF, 
President Southern Stamping & Mfg. Co., Nashville, Tenn. 


~ 
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TAKE IT HOME, every 

week, and Sunday make a prac- 

tice of looking it through care- 
fully and reading all the articles 
that interest me. 


I never fail to go through the read- 
ing matter from end to end, and at 
least once in two or three weeks, 
I look over all the advertising 


matter. 


Through the advertising, and the 
notice of new equipment, | keep 
track of what is being brought out 
If there is 
anything new which looks as if it 
might be useful to us, | send for 
circulars and prices. I do this 
whether I expect to order at once 
or merely put the information on 


from week to week. 


file for future reference. 


I also read very carefully all the 
articles and letters describing work 


in our line. Quite frequently I find 


ideas which | put into use imme- 
diately. I cut out and save a good 
many of the articles for future 
reference. 


We employ three or four die 
makers most of the time and | pass 
the magazine on to them every 
week, it being passed on from hand 
to hand. 
the value of reading it and feel sure 
that they all use it more or less. | 
never cut out the articles but mark 
them to be returned to me, which 
you see acts as a check on the men 
as to whether they read _ the 
magazine or not. 


I try to impress on them 


You can see from the above that 
I use the American Machinist in 
all ways. I always make practice 
of watching the “positions open” 
and “positions wanted” column as 
I consider it a very good barometer 


of business conditions. 
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Manufacturing British 4.5 High- 
Explosive Shells--I 


By E. A. SuVERKROP 





mapped out manufacturing methods ; conducted the neces- 
sary experimental work, and delivered a satisfactory sam- 
ple shell to the Quebec Arsenal—all in two months— 


. a or , , makes a story of mechanical accomplishment that should 
in detail. The illustrations include not only the interest even those who are opposed to the manufacture 


usual halftone reproductions of machines, tools and of war material. 
operations under working conditions, but also line in Wie. 
engravings from shop drawings of special ma- . 
chines, alterations to machines, jigs, fixtures, gages, 
and other appliances. In their entirety these ar- 
ticles form a comprehensive treatise on the manu- é 
facture of the British 4.5 Mark V high-explosive EXPERIMENTAL WORK ON THE BLANKS 

howitzer shell. The British Government requires that the 4.5 shell 
: shall be made from steel forgings. The manufacture of 


SYNOPSIS—In these, the first authentic articles 
on the manufacture of the British 4.5 high-explo- 
sive shell, each operation in sequence is described 


1 are shown samples from each stage of manu- 
facture up to, but not including, the final operation 
of turning the copper band, which will be shown later 
in the series. 





There is considerable difference between working out these and the castings from which they are made has been 
the manufacturing methods for an absolutely new job and covered in the articles beginning on page 1021, Vol. 42, 
copying or improving on methods already in use. How and page 1, Vol. 43, respectively. 
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FIG. 1. PROGRESSIVE STAGES IN THE MANUFACTURE OF A 4.5 HIGH-EXPLOSIVE SHELL 


Mr. Lynch, superintendent, and Mr. Sherry. general fore- \fter turning and boring the forged blank must be 
man, on Apr. 15 opened up the shops of the Canadian nosed, that is, closed in at the end by a die. Experimental! 
Allis-Chalmers Co. (which had been shut down since Work is necessary to ascertain the exact shape and dimen- 
the previous September); overhauled the entire plant ; sions to which the blank must be machined, so that when 
bought, designed and built new tools, jigs and fixtures; it comes from the nosing die there is sufficient metal 
to assure cleaning up both inside and out. There must be 

*Copyright, 1915, Hill Publishing Co. no great excess of metal, for it is obviously cheaper and 
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quicker to remove metal from a plain cylinder or cylin- 
drical hole than to do form-turning or form-boring after 
the shell is nosed. 

When the first of these 4.5 shells was made the govern- 
ment standard for the weight of the finished empty pro- 
jectile was 26 lb. 14 oz. + 1 0z. The allowance has since 

NOTE: The head is fo be concentric with 
the true longitudinal axis of 
body within a limit of 2025" 
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FIG. 2. EXPERIMENTS ON NOSING 4.5 HIGH- 
EXPLOSIVE SHELL 
A B Cc D E F Remarks 
in in in. in. in. in. 

4} 12% lst shell-dimensions of die were 4{ in. 
at G, 3 in. at H and 3in. at K. Shell 
after being nosed was too small half 
way up the nose. 

4} 12% 3H lj 2nd shell die was changed to be | in. at 
G, 3 in. at H and 13} in. Rad. at I 
After nosing shell was ,;y in. shorter 
and upset at the end. This shell was 
cupped out at points C and D. 

3rd shell was yy in. shorter. When taken 
out of hammer had not enough metal 
on the outside for cleaning up same 
die as 2nd shell. 

4} 12 3H 1# 1 32 4th shell decided to change die to 4} 
in. at G, } in. at J, 4} in. at H, with 
the same Rad. as the finished shell. 
Shell was ¥ in. shorter than before. 
Nosing was about 4 in. off. Nose 
about right on outside. 

5th shell die was changed to 4} in. at 
G, 7 in. at J, 4} in. at H, 37x in. at 
K with 15} in. Rad. at I. This shell 
cleaned up but had too much metal 
on the inside to be removed. Same 
dimensions as 4th shell 

4} 124 3H 1 2 3} 6th shell made to these dimensions us- 


ing the same die as on shell No. 5 
After being nosed had just enough 
metal left on the inside and outside 
for cleaning up. This shell was cor- 
rect. 
been raised to two ounces. The former requirement fig- 
ures out to an allowance of a little less than 0.5 per 
cent., which is little enough when a cut 0.001 in. off 
the outside of the 4.5-in. blank will make a difference 
of '/,, lb. in the weight. 
As the shape of the nose was the determining factor, 
the nosing die was the first tool to be made. No matter 
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what anyone may say to the contrary, almost every j 
requiring forming dies for its manufacture, in whole 

in part, must be worked out by the cut-and-try meth 
The ability to figure is doubtless of great assistance, } 
in die work the metal never does exactly what one figur: 
it ought. 

The whole of the experimental-work is very -plainly s 
forth in Fig. 2, which gives the various changes made 
both the work and the die before the correct shape of bot 
was determined. 


Curtinc Orr THE RoveH Forainas 


The forged blanks at this writing are made by anoth: 
concern, but will later be made at the works, as three 350- 
ton and six 200-ton R. D. Wood hydraulic presses with 
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Section A-A 


CUTOFF 
Machines Used—Davis cutting-off machines with front 


OPERATION 1: 


and 
back tools A . 

Special Fixtures and Tools—None 

Cagee ae gage B or gage which forms part of the ma- 
chine 

Production from one machine and operator, 20 per hr. 

Note—Soap water to lubricate the cut 

Reference—See Fig. 3 





furnaces are now being installed in the forge department 
for producing blanks for both 4.5-in. and “60-pounder” 
high-explosive shells. 

The first operation is cutting off. The rough forgings 
are 1334 in. (or over) in length over all. These go 
to the Davis cutting-off machines, one of which is shown 
in Fig. 3. The machine is provided with a gage rod, A, 
which is rigidly set in the bracket B by means of a set- 
screw. The bracket B slides on the lower rod held in 
the machine frame. An adjustable sliding stop C limits 
the travel of the bracket B on the lower rod. 

There is considerable difference in the thicknesses of 
the bases of the forgings. The minimum allowance here 
is 134 in., but some forgings have bases over 2 in. in 
thickness. It is obviously easier to machine the excess 
metal from the outside rather than from the inside, where 
there is difficulty in getting rid of the chips and pre- 
venting them from crowding the cut. For this reason the 
gaging of the forgings in the cutting-off operation is done 
from the inside of the base outward toward the mouth. 
Two methods of gaging are available—the gage rod A 
previously referred to and the hand gage shown at B 
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in the first-operation sheet. The latter is more accurate 
and less cumbersome to handle than the other; its opera- 


tion is obvious. The machine gage is operated as follows: 


The gage rod A is swung forward and entered into the 
hole in the forging, the face of the bracket B coming in 
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is held by the clamps B. To prevent the pins being 
damaged by dropping the 45-lb. forgings on them, the 
men, when loading, lay a piece of wood on the table 
next the pins to take the impact. Four tools are used, 


two in each holder. The feed is toward the center. Be- 








FIG. 3. CUTTING OFF MOUTH END OF FORGING 


contact with the stop C. The forging is next pulled for- 
ward till the extreme end of A strikes the bottom of the 
hole. The chuck is then tightened and the machine 
started. Two tools are used, an angular one at the back 
to break the chip for the front tool. The distance from 
the bottom of the hole to the cutting-off tool is 11 1} in. 
Each machine can cut off about 20 forgings an hour. 

The feed of the machine is by hand or automatic by 
means of worm and gear. The worm is held to its work 
by the latch rod D, which is released by the trip F when 
the work is parted. 


FACING THE OUTSIDE OF THE BASE 


The next operation is facing the outside of the base. 
This is done on the 8-ft. Bertram boring mill shown in 
Fig. 4. Details of the fixture’ used are shown in Fig. 
5 and also in the second-operation sheet. A new type of 





FIG. 6. 


ROUGH TURNING OUTSIDE OF SHELL 


tool holder, not used when the photograph for Fig. 4 
was taken, is now in operation. 

The jig holds 30 forgings. The same locating point, 
the inside of the base, is used in this operation as in the 


previous one. The work rests on the pins A, Fig. 5, and 


FIG. 4. FACING BASE ENDS OF FORGINGS 


cause of the lack of uniformity in the forgings, as pre- 
viously stated, the amount of stock to be removed varies 
from a mere scrape to 34 in. depth. 

With work of this character the 
is very inefficient by reason of the 


ordinary tool holder 
continual jolting as 
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FACING JIG AND TOOL HOLDER 


BORING MILL 


FOR 


the tool passes from piece to piece. To overcome this dif 
ficulty a tool holder was made as shown in detail in Fig. 5. 
The too!s in this holder are so spaced, one behind the 
the cut. 


An entire fixture full, 30 pieces, can be faced off in one 


other, that one of them is always in 
hour. The operator gages the depth of cut of the lowest, 
or finishing, tool from the upper face of the jig. The 
work comes from this operation 127% in. long outside. 
The shell is now rough-turned on the outside in the 


lathe. In Fig. 6 is shown a typical set-up for this job. 




















The shell is held on an expanding mandrel, as shown in 
detail in Fig. 7 and the third-operation sheet. It is 
driven by the collar driving dog B. 

Two tools C, one at the front and one at the back, are 
arranged as shown in Fig. 6. The front tool starts its 
cut at the middle of the forging, while the one at the back 
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FIG. 7. DETAILS OF EXPANSION ARBOR 
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OPERATION 2: FACE ENDS OF .FORGINGS 

Machine Used—Bertram boring mill with 2 tools, B, in each 
head 

Special Fixtures and Tools—Circular chucking fixture A to 
hold 30 forgings. Special tool-holders to hold two tools, one 
behind the other, so spaced that the one is taking a chip 
while the other is in the space between forgings. 

Gages—Height blocks to set tools from face C 

Production— One man and helper (for loading and unloading 
only), 30 per hr. 

Reference » Figs. 4 and 5 





starts at the base end. The feed is approximately 4 
in. and the speed, all the tool will stand. As the forged 
hole is not concentric, the depth of cut is not uniform. In 
this operation the forging is reduced to 434 in. diameter. 
The output is from 8 to 9 per hour for each lathe. 
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A study of these operations, the tools used and tly 
production secured will give a basis for estimating th: 
capacity of any plant contemplating this work. 
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OPERATION 3: ROUGH TURN OUTSIDE 


Machines used—Engine lathes, 24 to 36 in swing 

Special Fixtures and Tools—Expanding mandrel A driven by 
bolts in holes B, which hold it to lathe face plate. Tools C 

_ located to each cut half the length of work 

Gages—Snap-gage D 

ah ~ ~~-yrnnadiiieataee one machine and one operator, 8 to 9 per 
nour 

Reference—See Figs. 6 and 7 


Standards for Dovetails 
By E. W. Tare 
There seems to be no recognized standard as to the 
height of dovetails on machine tools, especially lathes. 
That is to say, one manufacturer will have the height of 
the male dovetail in even sixteenths and allow clearance in 








HEIGHTS OF DOVETAILED SLIDES 


B A B A 

C=60° C=55° C=50° C=60° C=55° C=50° 
0.1443 0.1750 0.2097 %} 0.4510 0.5469 0.6556 
» 0.1624 0.1969 0.2360 0.4690 0.5687 0.6817 
. 0.1804 0.2187 0.2683 { 04871 0.5907 0.7081 
f 0.1984 0.2406 0.2885 | 0.5051 0.6125 0.7342 
> «60.2164 «= 0.2625 Ss‘ 0.3146 # 0.5232 0.6344 «= 0. 7604 
i} 0.2345 0.2844 0.3409 $ 0.5412 0.6562 0.7866 
5 0.2525 0.3062 0.3671 i 0.5593 0.6781 0.8129 
1} 0.2706 0.3281 0.3933 1. 0.5773 0.7002 0.8391 
; 60-2886 6s 0 3500s: 4195 ly 0.5952 0.7217 0.8651 
i; 0.3067 0.3719 0.4458 iy 0.6131 0.7434 0.8911 
® 0.3247 0.3937 0.4720 1% 06310 0.7658 0.9179 
1§ 0.3428 60.4156 «= 00.4982 1} 0.6484 0.7875 0.9440 
| 60.3608 «=—s«0.4375—s«O. 5244 1h 0.6673 0.8092 0.9700 
4} 0.3788 0.4594 0.5507 1% 0.6852 0.8309 0.9964 
i 0.3969 04812 0.5769 ls 0.7031 0.8533 1.0225 
4 0.4149 «=000.5031_~— (0.6031 it 0.7216 0.8750 1.0500 
; 0.4329 0.5250 0.6293 


the female part, and another will have the male part in 
thirty-seconds and the female part in even sixteenths. 

In the “American Machinist Hand Book” the dovetail 
dimensions have been tabulated, and this is very handy, 
but owing to reasons already stated, the writer has cal- 
culated these dimensions for each thirty-second of an inch 
in height and has found them quite an addition to his ref- 
erence book—so much so that they are offered to others. 

Take as an example the case of a 60-deg. dovetail with 
the height or depth B, 34 in. This shows at once that 
the amount of undercut A is 0.4329. Other examples are 
equally simple and direct. 
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Safety in the Small Shop 


By Joun H. Van DEVENTER 





SYNOPSIS—The application and extension of 
safety devices have not been as thorough in the 
small shop as in the large one. In spite of this fact, 
fewer accidents per hundred men employed occur 
in the small shops than in the large ones. This is 
because the average small-shop workman ts obliged 
to think about his work more than the one-opera- 
tion large-shop machine hand. This article treats 
of safety in the small shop and how tts cause may 
be advanced. 





An acquaintance of mine is rather finicky about some 
things. He has a country house on Long Island which 
lie-wishes to sell. He says that this is not because of 
the acquisition of the new pest house, or because the col- 
ored orphan asylum has picked out a nearby spot for 
its summer home, or because the reformatory has a large 
and prosperous branch in this village. But now the last 
has been added and it has broken the camel’s 
Adjoining his grounds is Long Island Sound, and 


straw 
back. 
this being a place where conditions are ideal for that pur- 
pose, the Government is about to establish a testing ground 
for submarines—as you might say, in “his backyard.” He 
is afraid one of the pesky things will explode and blow him 
off his veranda! So, from a belief in the principle of 
“safety first,” he is desirous of going away from there. 

Accidents are best prevented by keeping one’s mind 
on what one is doing. That is why there are fewer of them 
per hundred men employed in small shops than in large 
ones. It is very seldom that you find a small-shop me- 
chanic who is not thinking about what he is doing, and 
it must be said that in the large shop the reverse is often 
true, especially where handy men are engaged in perform- 
ing one operation over and over. There is nothing like 
deadly monotony for lulling the brain to sleep, or at least 
that part of it that would otherwise be engaged in looking 
after the safety of limbs and fingers. 





An UNLOOKED-For REDUCTION IN ACCIDENTS 


A stamping concern in New England had a very bad 
accident record, in spite of the fact that the doctrine of 
“safety first” was preached extensively. A new superin- 
tendent inaugurated a change in the firm’s labor policy, 
not because of the number of accidents but for altogether 
other reasons. The grade of labor employed had been far 
below the average, the policy of the former superintendent, 
which had resulted in this condition, having been to econo- 
mize in wages. A large amount of spoiled work, ruined 
punches and dies, and considerable labor trouble had re- 
sulted from this policy. With an increased rate of pay 
and a strict preference for American labor, the spoilage 
and defectives were reduced remarkably. But there was 
another and entirely unforseen effect which made its mark 
upon the accident records. No sooner had this new condi- 
tion of affairs been established, than a great falling off 
in the number of accidents was noticed. It was rightly 
attributed to the higher grade of intelligence possessed 
by the workers, and the fact that most of them were think- 
ing about what they were doing. Even had this change 


resulted in a higher cost of product—which of course it 
did not—the firm would not have sacrificed this gain in 
safety to go back to its original policy, with its heavy ac- 
cident record. 

“SaFETY First” versus “Watcu Your Step” 

The “safety-first” movement, which has swept from one 
end of the country to the other, is open to criticism, not 
as to the end it has in view but as to the means employed. 
Putting up “safety-first” signs on all the telegraph poles 
is all right, and relieves the unpleasant and inartistic mo- 
notony of an otherwise plain pole, but it is questionable 
as to the effect which it produces. Too frequent repetition 
of generalities becomes so monotonous as to make them 
disregarded. If, as you stepped from a train to the sta- 
tion platform, the railway guard would shout “Safety 
first!” he would not create the definite caution in your 
mind as he does with the words “Watch your step!” 


. it calls for action. 


“Watch your step! 
hearing those words you immediately look down to see 


is concrete On 
where you are going. The French have a street sign much 
more expressive than our “safety first.” It is “Prenez 
Garde,” meaning “Watch out!” How much more con- 
ducive to action to have someone tell you to “Watch out!” 
than to be greeted with the generality “Safety first!” 
The subject of machine safeguards, due to the activ- 
ity of state inspectors, has been so thoroughly impressec| 
upon shop owners that I shall not say very much about it. 
The thing of importance to the small-shop man is to know 
what to do when “the belt runs off the boiler” or some 
thing equally unexpected occurs. He must be ready for 
He must look ahead and anticipate what 
is going to happen, and must figure out how to avoid the 


emergencies. 


catastrophe. 


THINKING AHEAD AND Wuat It ACCOMPLISHED 


There was a foreman of a gang in a Western loft build- 
ing who gave much thought to the subject of fire in the 
shop. The structure was far from fireproof, and he oc- 
cupied one of the upper floors. There fire- 
escapes and it seemed to him that things would be pretty 
serious in case a fire should start on one of the floors 
below. In looking about, his eye chanced to fall on a roll 
of 2-in. leather belting which was kept on hand for manu- 
facturing machine belts for one of the product machines. 
“That would make a first-rate fire-escape,” he thought to 
himself as he mentally estimated the length of the roll. 
Not long after this he had an opportunity of putting his 
plan to actual test, and his foresight probably saved the 
lives of a number of men who might otherwise have per- 


were ho 


ished. 

Organization for emergency is possible when the emer- 
gency can be forecast. The most common one is probably) 
that of fire, and the shop owner whose men are instructed 
in what to do under such conditions is likely to escape with 
less loss of property—to say nothing of lives—than he 
who has no plan for such a contingency. One shop had 
an excellent equipment of fire pails which were always kept 
full. They had a select equipment of fire hose and nozzles 
which were always neatly coiled and ready for business. 
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They had a beautiful little red painted fire pump that 
looked quite capable of reducing any conflagration which 
might occur. But when the fire did break out all of the 
boys grabbed for the same fire pail. After spilling the 
water, they all grabbed for the same fire hose. By the 
time they had this straightened out and had telephoned 
to the engineer, the fire had secured a good start and was 
much encouraged by the fact that the engineer himself 
was wrestling with a rusted valve which had become stuck 
and refused to open. 
OutsipE Conpitions Arrect INsIDE Risk 

What a man does and eats at home affect his shop risk 
most strongly. If a microscope could be invented which 
would analyze the condition of a man’s brain at the time 
of an accident it would undoubtedly show that in 99 per 
cent. of the cases there is a befogged or befuddled or an 
otherwise thick mental condition. Seven beers the night 
before are as bad as an unguarded elevator opening! An 
indigestible meal produces worse effects than the absence 
of lights at the top of a stairway. 

Playfulness is quite out of place in the shop, and 
often results in serious accidents. I remember the case 
of a good-natured electrician who had the habit of drawing 
sparks from belts and playfully directing them against 
ihe back of the neck of an unsuspecting victim. He 
was an exceptionally large electrician. and due to this fact 
had an unusual “condenser capacity,” which resulted in 
his being able to draw and transmit large and wicked 
sparks. One day, while standing on a stepladder, he 
played this trick on a shopmate who happened to be pass- 
ing. He did not notice that the man carried a jar of strong 
acid until after the shock had been administered and the 
acid spilled. Fortunately the damage was confined to the 
victim’s hands and clothing. It taught the fat elettrician 
a much-needed lesson, and I doubt if he ever sees a spark 
without thinking of the corrosive power of sulphuric acid! 

A Forcrn.e Hint on Decreasep Bett TENSION 

Sometimes a consideration of safety helps to increase 
profits. One instance of this was in a little shop where 
the owner had suffered the rather unpleasant experience 
of having his hand carried around a motor pulley between 
the pulley and the belt. The tension was pretty stiff— 
and the hand was too, for several months! If there had 
been a shaft extending through this pulley on the shop- 
owner's side he would have broken an arm or been 
whirled about and have lost his life. These things made 
him reflect on the subject of tight and loose belts, and 
on studying the matter he found that by keeping his belts 
in proper condition he could run them with much less 
tension than formerly, with the result that they lasted 
much longer. Such a forcible hint toward economy would 
‘not be wished for by most shop owners! 

Some of the people who spend their time scheming up 
machine guards need a little mixture of common sense 
and shop experience to make their work effective. They 
are likely in their enthusiasm—which I would be the 
last one to discourage—to overdo it. Such a thing as this 
leads them to extremes—something like the idea of put- 
ting life preservers on a bathtub! 

LANDSCAPE GARDENING IN THE SMALL SHOP 

Machine guards drawn up by some “safety-first” drafts- 
men give the tools a queer, foreign appearance that makes 
the small-shop owner hold his breath—that is if it is not 
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too strong to hold. I have before me a picture of a drill 
press with an iron smokestack surrounding the spindle, 
a sheet-iron clothes locker inclosing the drive belt and a 
most ornamental squirrel cage over the back gears. It 
is all right in principle, and it is what we will have to 
come to, but it looks as if it would be more in style 
at the zoo than in the machine shop. There is another 
illustration of a drill press in which the draftsman has 
overlooked something important. This is a blacksmith 
drill, one of the combination hand-power and belt-driven 
affairs that you bolt on a post. The illustration shows 
it belted up with copious guards surrounding the belt, 
feed screw and bevel gears. Unfortunately, the artist has 
left the handcrank in place on the driveshaft and has not 
provided a guard for it. I am afraid when he throws 
the belt and starts up this machine the crank will hit 
him a whack on the chin. 

Seriously speaking, however, we must all, in small shops 
as well as in large ones, look forward to the day when our 
machines will be so guarded that instead of each having six 
or a dozen dangerous parts that need to be watched by 
the operator there will be but one. Thus, instead of hav- 
ing six or a dozen enemies, as it were, watching their 
chance to hurt him, he will have but one, and this one as 
far from formidable as we can make it! 


Points OF DANGER ON Macuine Toots 


The following extracts, which will be of help to small- 
shop owners in properly guarding machines, are taken 
from “Universal Safety Standards,” by Carl M. Hansen. 
It is compiled under the direction of the Workmen’s 
Compensation Service Bureau of New York and is one of 
the very few practical books on the subject of safe- 
guarding : 

Boring and Turning Mill (Vertical Belt Driven)—Tight and 
loose pulley belt shifter to be equipped with automatic lock- 
ing device; cone-pulley belt shifter to be applied; all power 
driven gears to be completely inclosed; driving belt to be 
guarded to height of 6 ft. from floor; universal couplings and 
shafts to be guarded; revolving table to be inclosed on edge 
by stationary bandguard, with provision for adjusting stock; 
all counterweights to be guarded for entire travel. Guard 
to have bottom sealed to prevent weight from dropping. 

Bulldozer—Driving clutch and all power-driven gears to 
be completely inclosed; clutch lever to extend through guard 
and to be provided with automatic locking device; exposed 
shafting to be protected with shaft guard; eccentric to be 
completely inclosed; connecting rod and head to be guarded 
by railing extending entire length of travel; railing to have 
opening to admit stock. 

Cutting-Off Machine (Motor-Driven)—All openings in 
motor exposing rotating or live parts to be guarded; motor to 
be controlled by switch and starting box of approved safe 
type, with control located convenient to operator; all power- 
driven gears to be completely inclosed; clutch te be completely 
guarded to within 1 in. of maximum aperture; feed belt to 
be completely inclosed. 

Drill (Belt-Driven)—Driving belts to be guarded to height 
of six feet from floor; tight and loose pulley belt shifter to 
extend through guard and to be equipped with automatic 
locking device; cone-pulley belt shifter to be applied; all 
power-driven gears to be completely inclosed; spindle shaft 
to be guarded; safety drill sockets to be used; table to be 
equipped with drill-press vise, or clamps, or other provisions 
to be made to properly secure stock when drilling. 

Sensitive Drilling Machine (Belt-Driven)—Tight- and 
ioose-pulley belt-shifter pedal to be equipped with locking 
device; main-drive belt and all other belts and pulleys to be 
guarded to a height of 6 ft. from floor; all power-driven 
gears to be completely inclosed; spindle to be guarded; safety 
drill socket to be used; table to be equipped with drill-press 
vise, or clamps, or other provisions to be made to properly 
secure stock when drilling. 

Tool Grinders, Center Grinders, All Other Emery and 
Abrasive Wheels (Belt- and Motor-Driven)—Tight- and loose- 
pulley belt shifter or clutch lever to be equipped with auto- 
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natic locking device; belt to be inclosed to height of 6 ft. 
rom floor; if motor-driven, all openings in motor exposing 
retating or live parts to be covered and motor is to be con- 
rolled by switch and starting box of approved safe type, 
vith control located convenient to. operator; wheels 8 in. 
xr more in diameter, whether used wet or dry, to be mounted 
with safety flanges, provided that operation for which wheels 
ire used and shape of wheels do not make this impractical; 
wheel to be provided with substantial retaining hoods (or, 
when such would interfere with operation, with bandguards), 
covering as much of the wheel as possible and of sufficient 
strength to retain fragments in case of explosion; plate-glass 
shield to be attached above point of grinding contact; arbor 
ends to be protected; dry wheels to be provided with efficient 
exhaust system, capable of drawing off all dust particles; all 
wheels to be operated at a speed not to exceed that recom- 
mended by the manufacturer; speed limit stops to be applied. 

Steam Hammer—Operating levers to be equipped with 
automatic locking devices; scale guard to be applied at point 
of operation; locking device for ram to be provided and used 
when changing dies. If steam pipe leading to or from cylin- 
der is within 7 ft. of floor level, it is to be effectively insulated 
by nonconducting material. 

Engine Lathe (Belt-Driven)—Tight-and loose-pulley belt 
shifter or clutch lever to be equipped with automatic locking 
device; cone pulley, belt and back gears to be inclosed to a 
height of 6 ft. from floor; back gear-shifting lever to extend 
through guard; cone-pulley belt shifter to be applied; all 


other power-driven gears to be completely inclosed; chuck to 
be preferably of a safety type and to be inclosed on edges by 















FIGS. 1 TO 5. DIAGRAMS ILLUSTRATING 





for 


inclosed; 


adjusting stock; 
tool to be 


stationary bandguard, with provision 
lathe dogs to be of a safety type or 
guarded at point of contact. 

Plain Milling Machine (Belt-Briven)—Tight- and 
pulley belt shifter or clutch lever to be equipped with auto- 
matic locking device; driving and feed belts to be guarded to 
height of 6 ft. from floor; cone-pulley belt shifter to ap- 
plied; all power-driven gears to be guarded; telescoping uni- 
versal coupling shaft to be completely inclosed; cutter head 
to be guarded. 

Planer (Belt-Driven)—Driving belt to be guarded to height 
of 6 ft. from floor; tight- and belt shifter or 
clutch lever to be equipped with locking 
feed eccentric to be guarded; all power-driven gears to 
completely inclosed; openings in planer bed to 
by substantial perforated metal guard securely fastened; table 
to have 18 in. clearance from all stationary objects when in 
extreme positions, otherwise to be permanently and 
effectively barred against passage; tool to be guarded at point 
of contact. 

Straight-Sided Press (Double-Geared, Belt-Driven)—Driv- 
ing belt and pulley to be guarded to height of 6 ft. from floor; 
tight- and loose-pulley belt shifter to extend through guard 
and to be equipped with automatic locking device; all power- 
driven gears to be completely inclosed; connecting rod to be 
guarded; ram crank to guarded; counterweight to be 
guarded from floor to top of weight when in extreme upward 
position; press to be equipped with approved automatic device 
at point of operation, preventing operator’s hands from com- 
within danger zone. 

Plate - Bending Rolls (Motor - Driven) —All 
motor exposing rotating or live parts to be covered; motor to 
be controlled by switch and starting box of approved safe 
type, with control located convenient to operator; all exposed 
shafting to be covered with shaft guard; all power-driven 
gears to be completely inclosed; rolls to be completely covered 
with a heavy plate, leaving small slot for feed. 

Shaper (Belt-Driven)—Tight- and loose-pulley belt shifter 
or clutch lever to be equipped with automatic locking device; 
driving belt and pulley to be guarded to height of 6 ft. from 
floor; cone-pulley belt shifter to be applied; feed crank to be 
guarded; tool to be guarded; ram to have 18 in. clearance 
from all stationary objects when in extreme position; other- 
wise space to be permanently and effectively barred against 
passage in similar way to a belt-driven planer. 
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A Suggestion on Running 
Balance 


I submit a tentative method, relative to the problem 
of dynamic balance, which, so far as I know, is quite 
novel. It is based upon a few elementary principles of 
dynamics and appears to be easy of application. 

A review of what little theory is required in order 
to understand the main features of this method is first 
necessary. To begin with, we know that through the cen- 
ter of gravity of a body three perpendicular axes can be 
drawn, called principal axes of inertia, each of which may 
be the free axis of rotation, about which the body will 
be in perfect dynamic balance. 

The most curious property of these principal axes is the 
fact that, if along each axis, from the center of gravity, 
the distance & is laid off, equal to the reciprocal of the 
square root of the corresponding moment of inertia (that 
is k? 


(Fig. 1) through the six points thus obtained, then, such 


= 1/7) about that axis, and if an ellipsoid is drawn 


an ellipsoid will give us the values of any moment of 
inertia, relative to any axis whatever, passing through the 
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center, merely by / 1/k*. That is if & is measured, 
from the center, on any axis, such as M-M, all we have to 
do is to calculate the reciprocal of its square, and the re 
sult will be the moment of inertia about M-M. 

It is really wonderful that the surface possessing this 
property will be an ellipsoid and not a cylinder or an oval, 
etc., no matter what the shape of the body; this is the so- 
called ellipsoid of inertia. 

It must be understood, however, that an ellipsoid, which 
in general is a three-axial surface, degenerates into an 
ellipsoid of revolution, if two of its axes are equal, This 
will naturally be the case for bodies of revolution, such 
as a cylinder, a rotor of a turbine, etc. Such an ellipsoid 
of revolution can, in turn, degenerate into a sphere, if 


Here 


are a few instances where instead of a regular ellipsoid 


all three principal moments of inertia are equal. 
we have a sphere of inertia: A sphere; a cube; a cylinder, 


whose height equals V3 times its radius; a cone, whose 
height equals its diameter; a rotor, consisting of two 
identical thin disks, and located at a distance apart equal 
to their radius, and in fact, a great variety of rigid bodies 
or systems. 

Now, if instead of an ellipsoid we have a sphere of in- 
ertia, such a body will be in perfect running balance 
about any diameter of that sphere. 

In general, however, the majority of bodies in practice 
possess an ellipsoid of revolution (of inertia), and the 
lack of running balance is due to the fact that the axis of 
rotation is not the same as the adjoining principal axis 
of inertia ( Fig. 2) M-\. but is directed along some line 
AB (see also Fig. 3). It will be clear that in Fig. 2 any 
axis AB will result in a greater moment of inertia than 
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that about M-M (since the moment of inertia is equal 
to the reciprocal of the square of the corresponding radius 
vector). Also in Fig. 3 the moment of inertia along any 
adjoining axis N-N will be the greatest of all (including 
AB) that can be imagined in such a body. 

The problem of dynamic balance consists of nothing 
else but making the two axes coincide. 

Let us forget, for a moment, what has been said regard- 
ing the ellipsoid of inertia, and say a few words relative 
to the so-called physical pendulum. By this is under- 
stood any object, suspended without friction from some 
horizontal axis and allowed to swing under the action of 
gravity (Fig. 4). It is known from elementary dynamics 
that such a pendulum will swing with a period T = 


- \ A t f where A and B are constants (the numerical 
; 

value of which is immaterial for our immediate purpose ) 
and J is the moment of inertia of the body B about its 
axis, passing through its center of gravity, parallel to the 
supporting axis (that is horizontal). It will thus be seen 
at once that the moment of inertia will affect the period 
of oscillation of such a system, which period can readily 
be observed with any desired degree of precision by such 
means as chronographs, etc. 

In other words, for a body whose ellipsoid is as in Fig. 
2, the period of oscillation will be the least when the body 
is in perfect balance. Likewise, for a body whose ellip- 
soid is as in Fig. 3, the perfect running balance will cor- 
respond to the greatest period of oscillation of all .ad- 
joining positions. 

Suacestep MreTHop oF BALANCING 

The following is then the suggested method of pro- 
cedure: The body, balanced statically as much as possible, 
is suspended (Fig. 5) on knife edges by means of a rigid 
frame, so it can swing about a horizontal axis #-2. The 


center of gravity C is supposed to be known. Now 
let us find and note the exact time of oscillation. The 


end A can now be raised by a small amount and the 
end B lowered by a corresponding amount, so that the 
height Z of the center of gravity will remain unchanged. 
The new period of oscillation is now noted and compared 
with the former result. It will show, in view of what 
has been said, whether we are nearer or farther away from 
the principal axis. By repeating the test a sufficient 
number of times, the position of the principal axis can be 
established with sufficient accuracy. The distance ZL 
should not be too great; there are practically no calcu- 
lations to be made; the whole thing consists of trials, hav- 
ing for the object finding either the greatest or the least 
period for all adjoining positions. 

This, of course, is only a brief outline of the pendulum 
method, which, it seems to me, is susceptible of consider- 
able refinements, as a result of which it may be of service 
in practical use. 

N. W. AKIMOFF. 

Philadelphia, Penn. 


[Before preparing Mr. Akimoff’s interesting letter 
for publication we wrote to him pointing out several real 
or imaginary difficulties, in applying his method. A 
portion of this letter and his reply follow.—Editor. | 





I have given careful attention to your letter of Apr. 
15, and the accompanying manuscript. So far as I know 
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you have declared a new principle in dynamio balance 
but I see a number of real or imaginary difficulties in 
using it in practice. 

The practical steps in applying your principle seem 
to be these: First, balance the piece statically. This is 
easily done by well-known means and methods. Second, 
determine the location of the center of gravity along th: 
axis of rotation. It is not difficult to imagine means an 
methods for doing this. Third, find the principal axis 
by the means and methods that you outline. I am wonder- 
ing if this will not be more difficult than your interesting 
outline indicates. Will slight changes in the length of 
your supports A and B be sufficient to materially change 
the period of oscillation? Fourth, locate the position and 
determine the amount of metal to be removed, in order 
to bring the principal axis in coincidence with the axis 
of rotation. How is this to be done? With present 
methods of dynamic balancing, the amount to be removed 
is largely a matter of guesswork, although the place from 
whence it should be removed can be pretty closely deter- 
mined. 

As a partial offset to these real or imaginary difficul- 
ties, I must point out that your method overcomes two 
difficulties with present methods. One is the spring of 
the piece, which becomes a serious matter in the case of 
automobile crankshafts, and the other is the influence of 
air resistance on a piece such as a steam-turbine rotor.— 
Editor. 


Your very kind letter of Apr. 21 prompts me to say 
a few more words on the subject. 

I do not claim to be a specialist on balancing, although 
I must frankly admit that I have been studying higher 
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FIG. 6. SUGGESTED MECHANISM TO DETERMINE 
AMOUNT OF METAL TO BE REMOVED 


branches of dynamics for a number of years. The most 
difficult problem I ever had in my own work (special ma- 
chinery) was the case of balancing a body possessing a 
pulsating ellipsoid of inertia; that is one in which all 
three principal axes changes from maximum to minimum 
once in so many revolutions, while maintaining their di- 
rections. It was a rather complicated case, seldom met 
with in practice. 

The difficulties you speak of are real and not imaginary ; 
in fact, I was pretty sure you would point them out, es- 
pecially as regards the sensitiveness due to the slight tilt- 
ing of the body. It is not possible to tell offhand whether 
this will be enough to alter the period of oscillation, but 
the advantage lies in the fact that such a period can be 
read with great precision and the slightest change re- 
corded at once. So far as means are concerned for deter- 
mining the correct amount of metal to be removed, this 
problem is, in my opinion, much easier than the other. 
In fact, I often wondered why it is necessary to use guess- 
work with present balancing machines, when the problem 
is susceptible of easy analysis, which applies to my method 
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is well as to any other method of dynamic balance. Per- 


mit me to outline one of the methods in which this prob- 
lem can be handled, I shall call it “squirrel-cage” method. 

Suppose the body to be balanced is a crankshaft or 
any other piece of machinery. This body can be balanced 


statically and after this the balancing machine shows it 
to be out of running balance. Now it is very plain that 
what throws the body out of balance is the presence of 
products of inertia, and as soon as they are taken out, 
the body will be in perfect dynamic balance. How to take 
them out is our real problem. Now suppose we have a 
skeleton made, looking like a squirrel wheel (Fig. 6), 
and consisting of three or more thin disks D (% in. or 
so), solid or split, with a number of cold-rolled steel rods 
R, slidably adjusted, therein (there should be 12 to 16 
rods, made of say 5-in. cold-rolled steel; but six rods 
are shown on sketch). This cage is supposed to be in- 
dividually balanced, which is quite easy to do. The next 
step is to fit the cage about the crankshaft (or other body 
to be balanced), and to run this compound system at any 
reasonable speed, which may be much below the working 
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speed, although the working speed will answer as well, so 
far as it is not the region of any of the so-called critical 
speeds. 

If the system is out of balance, this can be seen at once 
on the pointer of the dynamic machine, and can be due 
only to the lack of balance of the body, since the cage 
Now by 
suitable sliding of the rods on one or opposite sides of 
the cage, it should not be very hard to locate the trouble, 
and then a very simple calculation will show you where 


is supposed to be corrected in this respect. 


the correction is to be made, so that the combined system 
can be in balance with all rods in middle position. 

It is my honest opinion that the present state of dy- 
namics in general can explain everything in connection 
with the seeming For 
instance, it would seem off hand that the so-called lag 
and lead can take place in perfect vacuum just as well, 
and are not, therefore, due to the resistance of the sur- 
The notions of critical speeds likewise 


difficulties of dynamic balance. 


rounding medium. 
are altogether too hazy to be acceptable. 


Philadelphia, Penn. N. W. AKIMOFP. 
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Making the Burt Labeling Machine 
and Detail for Fur Machine 


By 





SYNOPSIS—These machines made in a 
number of sizes, and the tools have been designed 
so that set will accommodate the various 
machines manufactured. With this in view it 
will be observed that in some tools complete sets 
of bushings are provided, the various castings 
being placed to suit the size of machine being 
made. In another type of tool a graduated slide 
is used to locate the jig plates in the desired 
positions to agree with the spacing of holes in 
the various elements. In the detail shown, used 
on a fur machine, the drilling operation ts per- 
formed with the rough casting located against 
adjustable surfaces. 


are 
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The can-labeling machine made by the Burt Machine 
Co., Baltimore, Md., is illustrated in Fig. 1. The cans 
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to be labeled are placed in the chute A and are carried 
by the belt B. Motion is given to this belt either by 
the handle, as shown, or by means of a pulley driven 
from a lineshaft or motor. When operated by hand the 
output is usually from 4000 to 5000 per hour, and 
when power is used 6000 to 7000 cans may be labeled 
in that time. The labels are carried on the table, the 
machine being designed to hold 1500. Tension is supplied 
by the coil spring C, which forces up the rod D and 
label table against the side of the can. The adhesive 
used is a patented moisture-proof cement which has no 
staining action on the tin or paper. This cement is 
heated and liquefied by either a small oil, gas or electric 
heater and sets quickly. 

When the cement is applied to the upper paper label 
the can is brought in contact with it and attached, and 
is then carried along, the pressure of the belt forcing 
the paper onto the can smoothly. 























FIG. 1. A COMPLETE LABELING MACHINE 


FIG. 2. DRILL JIG FOR THE CEMENT POT 
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The labeled can is then carried out past the wheels 7 
and down the chute F. It will be observed that the 
machine is provided with bars to guide the cans so 
that the labels will be attached straight. 

The machine ordinarily rests on the floor, but can 


be made portable by raising the lever G. This throws 
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locating by means of a steel plate A. The other end of 
the casting is located by a V-block B operated with the 
rod C. The screw D is afterward tightened to hold the 
casting securely. The following holes are then machined 
One }4-in. spot-drill and ream at #, one 14-in. drill at F, 
and a 5%-in. spot-drill and ream at G. As different 

















FIG. 3. DRILL JIG FOR YOKE 


the center wheels in contact with the floor, when it can 
be moved or turned anywhere desired. 


DRILLING THE CEMENT Pot 
In drilling the cement pot the jig shown in Figs. 2 
and 2-A is used. The casting has been previously ma- 
chined on the upper and lower surfaces and the pads at 


the ends. The part rests on finished locating pads and 


is forced back against the adjustable screws A with a 
The jig cover is afterward fastened down 


thumb-screw. 














FIG. 5. DRILL JIG FOR LABEL GUIDE 


with the setscrews B, being located by two dowel pins C. 
The following holes are then machined: Four No. 29 
drill, one 3-in. drill, one ;'g-in. drill, one %-in. drill, 
two 3@-in. spot-drill and ream, and two 14-in. spot-drill 
and ream. The casting is then removed from the jig and 
the No. 29 holes tapped with °/,, threads, the ;';-in. hole 
tapped with 3¢-in. U. S. S. thread and the 7%-in. hole 
tapped with %-in. U.S. S. thread. 

The jig used for drilling the yoke is shown in Figs. 
3 and 3-A. The casting is previously machined on the 
sides of the arms and ears. It is then placed in the 
jig, being located by the machined surfaces of the arms. 
Four **/,,-in. holes are machined in the arms, the drill 
being guided through bushings in the jig. The casting 
is afterward removed and the holes tapped with 5% U. S. 
S. threads. As three different lengths of yokes are 
drilled in this jig, it will be observed that tle tool is 
provided with three sets of bushings to accommodate it. 

The jig used in drilling the main bracket is shown 
in Figs. 4 and 4-A. The casting is previously machined 
along the recess in the arm, this surface being used for 


FIG. 4. DRILL JIG FOR MAIN BRACKET 
lengths of brackets are machined in this jig, the tool is 
provided with various bushings and the edges of the jig 
and jig plates graduated. This enables the operator to 
set the drill plates in the correct location when machining 
any desired length of bracket. 


DRILLING THE LABEL GUIDE 


In drilling the label guides the jig shown in Figs. 5 
and 5-A is used. The rough casting is located against 
adjustable stops, being forced back with the screws A. 
The following holes are then drilled: Five No. 12 drill, 
two \%-in. spot-drill and ream, and two ,';-in. drill, 
bushings being provided to guide the tools. The casting 
is then removed and the No. 12 holes tapped with No. 
14-20 threads and the ;';-in. holes tapped with 3-in. 
U. 8. S. threads. 

The jig used in drilling the paste-pot small hanger is 
shown in Fig. 6-A. The tool is slid over the ears of the 
casting, resting against the arm. The thumb-screw is 














FIG. 7. DRILL JIG FOR LOOPER FRAME 
then tightened against the piece to force it against the 
arm, thus locating and holding it in position. A %-in. 
hole is drilled through each ear, the tool being guided 
through the bushings shown in the jig. 

In Figs. 7 and 7-A is shown the jig used by the Trump 
Bros. Machine Co., Wilmington Del., for machining the 
Looper frame used on fur machines. The rough casting 
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is located against adjustable pins, being forced back with 
the knurled-head screws A. The open clamp B is next 
slid on the’ stud and the nut tightened down, thus 
holding the part securely. The following holes are then 
machined: One ,’,-in. spot-drill and ream; on 4-in. 
spot-drill and ream, and five No. 45 drill. For each 
hole the tool is guided through bushings in the jig to 
insure the correct alignment. 


i) 


Machine-Shop Memories--The 
“Hobo” on the Night Shift 


By T. E. WHITE 


It was a few years after I learned to keep my elbdéw 
down that I had my next scrap. Of course I had some 
few little bickerings during the interval, but they were 
minor affairs of no particular interest. In fact, I don’t 
know that the scrap I am going to tell about now will 
prove interesting, but at any rate it was not common- 
place, as it had some ludicrous features. 

I was on the night shift in a large shop, running a 
light lathe. One night, shortly after I started there, they 
put another man on the vacant lathe next to mine. He 
was a typical “hobo” machinist. Anyone could spot him 
for a “tourist” in a minute. He carried himself with 
such an air of easy assurance that he won my admiration 
immediately. He came in the first night, took his cali- 
pers and scale out of his vest pockets, his hammer out 
of the waist band of this trousers, unwrapped a brand- 
new pair of overalls, donned them, and started up the 
lathe. Well, he turned out to be in some ways a most 
agreeable companion, as he was, like most 
tireless talker and had seen a number of curious things. 


hoboes, a 


JERSEY WITH A SMALL “J” 


He had served his time at the Union Iron Works in 
’Frisco and had worked in every big town between there 
and Sparrows Point. He was a Californian and most ex- 
asperatingly proud of it. He had at times a very over- 
bearing way with him, and he could “get my goat” any 
time he went after it. As an instance, one of his favor- 
ite methods was, at about 11 o’clock in the evening, to 
announce, “Well, here in jersey (he always used a small 
“i” when speaking of Jersey) they are going to bed, but 
out in ’Frisco they are just getting ready to go out 
for an evening’s pleasure.” 

Now, that looks all right on paper and sounds all 
right, too, if an ordinary person says it. But not the 
way he could say it! He seemed to assume some sort of 
superiority for the ’Frisco folks, to the corresponding 
detriment of the Jerseymen, because the latter, in their 
dire ignorance, choose to live in a country that receives 
the sun three hours earlier than ’Frisco. That was one 
of his ways of stirring me up. 


MICROMETERS IN TEXAS 


I was easily stirred up in those days, being about 19 
and large for my years, and I didn’t try hard to keep my 
temper. One night, after he had been doing a little 
quiet prodding about *Frisco, he began to work east- 
ward. The place next dear to his heart was Texas. He 
saw that I was using a 1-in. micrometer. He had a 
great contempt for that instrument, and it annoyed him 
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to see me using it, for he burst out suddenly with “Ther, 
ain’t a micrometer in the whole state of Texas.” 

I told him that that was pretty tough on Texas, bu 
I needed mine to do some of the fine work I was get 
ting, and that if Texas was depending on me for “mikes 
they would have to suffer. He sniffed at that—he had 
nasty habit of sniffing. “Well,” he said, “if you eve 
pulled a mike on a boss down there he’d can you in a min 
ute.” 

I allowed that the boss would be a “damfool” to fir 
a man for using or owning a good tool. “Well,” he said, 
“a good mechanic ought to be able to do a good job with 
calipers, and if he can’t work as close with calipers as 
anyone can with micrometers he ought to be fired, 
‘cause he ain’t a machinist, he’s a handy-man.” 


MARCHING THROUGH GEORGIA 


[ swallowed that all right, and he worked a littk 
farther east, halting at another favored spot of his— 
Georgia. He regaled me with a long and highly colored 
account of the manifold virtues of that state and iis 
inhabitants and finally announced that the people in 
Georgia were very different from the people in jersey, 
inferring by his manner that the people in Georgia were 
a much superior people. I was engaged in chucking a 
difficult casting and let him ramble along until he must 
have thought that he wasn’t going to get my goat that 
night, because he got careless and made a reckless state- 
ment. “Yes,” he announced, “down there if you call a 
man a liar he’ll take you out the next morning and shoot 
you, but here in jersey (small “j”) if you slap a man in 
the face he’ll go home and pray or else have you ar- 


rested.”’ 
SoME QUESTIONS AND ANSWERS 


That settled it. I jerked him up quick. “You’ve 
lived in Georgia, haven’t you?” I inquired. “Yes,” he 
said. “Lived there long enough to feel like a native?” I 
asked. “Yes,” he said, “I lived there quite awhile, and I 
know just how they feel about those things.” 

“All right,” I said, “I’m a Jerseyman and I guess you’re 
a Georgian, and I just want you to try a little experi- 
ment, and then you'll know how they feel about those 
things in Jersey. Slap me in the face, please, and 
see what happens.” 

“Oh, no, I’ve got nothing against you,” was his reply. 
“Well, I’ve got something against you, then,” I said; 
and I slapped him as hard as I could. 

After awhile the rest of the gang pulled us apart, and 
we shook hands and never had any more trouble. I 
liked him and he liked me, and we would never have had 
a word if we had been working days, but your patience is 
more easily exhausted at night, and it’s easier to get in 
a mixup on the night shift than it is in the daytime. 


i) 


Germany’s Steel Production for March, 1915, according to 
official data in “Stahl und Eisen,” was 1,098,273 metric tons, 
against 1,634,297 tons in March, 1914, and 946,191 tons in Feb- 
ruary this year. The March production was made up of 567,- 
964 tons of bessemer ingots, 567,671 tons of openhearth ingots, 
45,278 tons of steel castings, 8105 tons of crucible steel and 
9255 tons of electric steel. It is interesting to note that the 
March production this year exceeded the March production 
last year of bessemer steel ingots by about 6000 tons, of basic 
steel castings by over 7000 tons, of acid steel by about 1200 
tons and of electric steel by 1000 tons. The total output for 
the first quarter of this year was 3,008,254 tons, against 4,746,- 
562 tons to Apr. 1, 1914, a decrease of about 37 per cent. 
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The Design of Drilling Machines 


By E. H. Fisx 








SYNOPSIS—An analysis of the principal fea- 
tures of the design of sensitive, vertical and radial 


drilling machines. Deflection, feeds, 


speeds, gear drives, gear feeds and capacity are all 
taken up. 


power, 





Drilling-machine design presents a problem which is 
different from that met in any other type of machine 
tool. This is owing to the fact that twist drills and 
other drills that work from the solid require great longi- 
tudinal pressure to push them into the work at speeds 
which will make the outer part of the cutting lips work 
anywhere near to capacity. When were the 
rule, this was unimportant, but today, with feeds of 0.015 
in. per revolution commonly used and greater feeds occa- 
sionally demanded, it is desirable that it should have some 
of the features of a punching machine. 

Coupled with this requirement of high pressure for the 
feed is the limitation set by convenience that drilling 


fine feeds 
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DIAGRAMS ILLUSTRATING 
MACHINE 


FEATURES OF 
DESIGN 


DRILLING- 


machines shall be made of the general shape of the letter 
“C” rather than “O.” This is illustrated in Figs. 1 and 
2, both, of course, greatly exaggerated. Fig. 1 is typical 
of sensitive and vertical machines, Fig. 2 of radial ma- 
chines. If we consider first the standard sensitive ma- 
chine, we must take into account the spring of the arm 
which carries the thrtst bearing of the spindle, the joint 
between the arm and the column—if it is a sliding-head 
machine—the bending of the column, the spring of the 
joint between the column and the knee which carries the 
table, and lastly by the spring of the knee itself. All of 
these deflections are in one direction ; they add up, instead 





of counteracting each other. Drilling machines are in 
variably tested for alignment when not in use. If the 
alignment is correct then, it cannot be correct when pres- 
sure is applied to force the drill into the work. On the 
other hand, a very considerable amount of work is done 
on the larger sizes of vertical machines by means of bor 
ing bars which do not require any appreciable pressure to 
feed. In such a case, the original alignment is hardly 
disturbed at all. 

This deflection is also variable, depending on the dis- 
tance between the sliding head of the machine and the 
work table. A glance at Fig. 1 will indicate that the 
longer the part of the column under tension, the more it 
will stretch under pressure ; here again is an item of varia- 
bility. 

One 
“It does not matter any- 
way, drilling is only a crude job, and if a man really 
wants a good job, he will buy a boring mill and bore his 
holes true.” He lets well enough alone and sells machines 
like “what father used to make.” 
to himself, “Here is a place where I must put in enough 
metal so there can be no spring. 


This disadvantage is met by builders in two ways. 
throws up his hands and says: 


The other man says 


I will make my machines 
as solid as a rock, and sell them to men who can appreciate 
a machine that is rigid He puts in the metal and cer- 
tainly improves the machine, but forgets that no possibl 
amount of metal can eliminate all spring, and forgets 
again that the basic design of the machine is such that 
the spring of one part is not neutralized by that of another 
part. 


> 


The radial-drilling-machine builder is harder hit on 
this, matter of rigidity than anyone else. He must build 
his machine so heavy that it will spring itself in one direc- 
tion and the thrust on the drill will spring it in the other. 
He, too, must build his machine so that the spindle is 
vertical when the machine is idle. The weight of the arm 
is enough to very perceptibly spring the column and arm 
itself. It is not uncommon practice to build a six-foot 
radial with the column tipped backward a quarter of an 
inch to bring the arm level when it is hung 

All of these parts—base, post and arm—spring the 
opposite way from that indicated by Fig. 2 
bled. All the weight added to them simply 
spring, which must be counteracted in the 


on. 


when assem 
means more 
construction 
If the arm is level when it is in its 
natural position, parallel to the center line of the base, it 
will not be horizontal when it is swung at an angle to that 
line. 


of the machine. 


This is because the post is not so well supported 
sidewise as lengthwise by the base itself, and it cannot 
tip both ways at once. The latter is usually only a little 
more than one-half as wide as it is long, and it is almost 
always cut away on the sides opposite the post, thus reduc- 
ing the resistance to the twisting tendency which the arm 
must exert. From this it will be seen that there is no way 
of building a radial machine which will have its spindle 
vertical under the varying conditions under which it must 
work. Is it for this reason that the drilling machine has 
a name for inaccuracy that has prevented its good quali- 
ties from receiving the credit that is due them? 

On the other hand, it is a simple matter to build a 
drilling machine which will preserve its alignment no 
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matter how much it may spring. Fig. 3 indicates dia- 
gramatically how this may be accomplished. The location 
of the drill spindle is at A; B is the table supported by 
the base EF; D is a cross-bar held by the rods C. These 
reds are four in number, and the drill spindle comes 
down through the center of the four. They will stretch 
equally under pressure. The parts D and F will each 
spring, but they are symmetrical about the spindle and so 
will spring without disturbing the alignment of spindle 
or table. This is an inconvenient arrangement for some 
reasons, but not inconvenient enough to balance the ad- 
vantage to be gained by preserving the proper alignment 
of the spindle and work. 

This principle has been followed in some large ma- 
chines, where it is elaborated by providing the base 
with a sliding table to provide for the accurate move- 
ment of the work. The head carrying the drilling spindle 
has also been made to move across the bar D, so that the 
spindle might cover the whole width of the work. This 
has the advantage of cutting down the floor space re- 
quired, but introduces a slight error due to the fact that 
if A is not in the middle of the cross-rail, the curve in 
which the bar will bend is not horizontal directly under 
the point of pressure. This error is so small, however, 
compared with a radial machine that it is practically neg- 
ligible. Such a machine need not cost so much more than 
a standard machine as might appear at first sight. The 
uprights C should be hollow castings of box section rather 
than. rods, as shown, for the sake of destroying vibration, 
but would not require to be nearly so heavy as the columns 
used in the few machines that make qny pretensions to 
stiffness, nor would the cross-bar require to be so very 
heavy, for all the give which these comparatively light 
parts might show is in a direction which preserves rather 
than destroys alignment. 

The other function of a drilling machine, beside direct- 
ing the drill, is to turn it. With the drill in a vertical 
position and the line shaft horizontal, this necessitates at 
least one quarter-turn transmission, which may be made 
either by belt or bevel gears. A radial machine requires 
at least three of these quarter-turns to carry the power 
through the different members. 

The ordinary vertical machine with plain cylindrical 
bearings is not much over 10 to 15 per cent. efficient. 
That is, less than one-sixth the power taken from the line 
shaft or motor reaches the drill itself, as shown by dyna- 
mometer readings. This power disappears in friction and 
is wasted. The small extra cost of ball bearings, while it 
may appear to be a considerable percentage of the first 
cost of the machine, is only a small percentage of the 
total cost of operating it. The saving in power is un- 
doubtedly inappreciable, but the increase in torque at the 
drill is large—so large that if the machine has the capacity 
to stand the pressure required for the feed, the increase 
in output may be two or three times that of the machine 
with the plain bearings, as ordinarily run. It should 
always be borne in mind that the test in use is the test 





under shop conditions, and not the conditions which 
would obtain in the shop where the machine is built. 


Data ReLatina To PowErR 
The belt power applied, measured at the cone belt may 
be expressed by the formula 
M = 75 S — 900. 
Where S is the nominal swing of the machine or the diam- 
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eter of the circle to the center of which it will drill, an 
M is the turning moment in inch-pounds. 

This formula does not hold for light sensitive machines, 
for i: makes the turning moment for a 12-in. drill zero, 
and that is low, though there are men who have bough 
sensitive machines who would be willing to believe tha 
they were designed according to this formula. The hea\ 
ier and more expensive sensitive machines afford turning 
moments from 120 up to 300 inch-pounds. This is for 
each spindle. 

Data RELATING TO SPEEDS 

The formula applies only to open-belt drives. The 
most used ratio for the back gears is about 5 to 1 on al! 
sizes of vertical machines. If the speeds are in geometric 
ratio, then a 5 to 1 back-gear ratio will make a total range 
of speeds of 18 to 1. That is, the machine should be able 
to drive drills at the same cutting speeds with that diam- 
eter ratio. Ifa drill is speeded for a 1-in. drill at its slow- 
est speed, then it should at the fastest drive a No. 54 drill. 
This range is not usually used in this way, but the drill 
is speeded according to the smallest hole that it will likely 
be expected to drill, and then the slower speeds are used 
for reaming and tapping and for occasional jobs of boring 
with boring bars. 

As a drilling machine strictly, the speeds are usually 
too far apart. As a general-utility machine, they can 
all be used. Sensitive machines are apt to have only 
three speeds with about the same range, so far as ratio is 
concerned, as the larger ones. This is accomplished by 
making the ratio of the next higher speed about 134 times 
that of the slower, where the larger drills average 114 
times. This is inconsistent with their use. A sensitive 
machine is expected to drive drills from as small as No. 60 
up to 1% in., the ratios of the diameters being 12% to 1 
against speeds provided of about 3 to 1, while a 20-in. 
vertical lever machine is given a total speed ratio of about 
4 to 1 and expected to drive drills from 14 to 1 inch in 
diameter. This discrepancy in speeds for the sensitive 
machines is taken care of in manufacturing plants where 
much drilling of a given size of holes is done by varying 
the speed of the countershaft until the proper spindle 
speed can be obtained for the particular job for which the 
drill is reserved. This is, however, feasible only in a 
limited number of cases. 

The drive for sensitive machines has covered a large 
range of mechanical devices, including quarter-turn belts 
and friction disks. It has settled down to about the thing 
that Slate started with—a quarter-twist belt from a hori- 
zontal shaft level with the goose-neck of the drill frame. 
This is driven by step-cone pulleys from the countershaft, 
which is about level with the upper position of the table. 
This drive has probably survived, not because it is easy 
on belts or because it is especially efficient, but because it 
lends itself so readily to multi-spindle design. Additional 
spindles can be added by simply setting more machines in 
a row and making the countershaft and jackshaft con- 
tinuous. This makes it possible to give the different spin- 
dles different speeds, which is always desirable. 

Vertical machines have pretty much settled upon a 
drive from a countershaft on or near the floor, to a top 
shaft by means of a pair of four-step cones. The top 
shaft drives the spindle through a pair of bevel gears of 
approximately 2 to 1 ratio. These gears are often cut by 
means of a rotary cutter, though some makes that have 
large sales use planed gears only for this purpose. 
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Here is where the tapping device is located, if fur- 
nished. This is a simple nest of two bevel gears, one 
above and the other below the pinion on the end of the 
top shaft, with a clutch between them. A more elaborate 
form with a quick-return uses two pairs of bevel and a 
pair of spur gears on horizontal shafts, driving one pair 
of the former faster than the other. Tapping by means 
of a reversing countershaft is not seen so much as for- 
merly, though it is an effective way of changing an ordi- 
nary drilling machine into a tapping machine, and is good 
if the depth of the tapping is not an essential to good 
work. 
Data CONCERNING FEEDS 

For a long time a considerable range of feed has been 
provided for vertical and radial machines. The coarser 
feeds were for use in boring, and no one dreamed that the 
time might come when they would be pressed into service 
for drilling. Then, drilling one inch a minute in steel 
was a feat worth noticing. It meant a speed of 100 r.p.m. 
and a feed of 0.010 in. per revolution. Today, feeds up to 
0.008 in. per revolution are most ordinary, and feeds up 
to 0.015 in. are becoming common for everyday practice. 
Feeds up to 0.1 in. per revolution have been held for a 
considerable time. From this it will be seen that the 
greatest revolution in drilling-machine design must deal 
with the feed. 

A 5-in. drill running at a feed of 0.020 in. requires a 
feeding pressure of 725 lb., plus whatever friction there 
may be in the feeding mechanism. This pressure does not 
increase as fast as the square of the feed, but at a higher 
ratio than the feed itself, probably the power is around 
1.5 though it varies with different drills and with different 
conditions under which they are used. It is necessary to 
provide a feeding pressure of at least 2000 lb., for any 
machine that is expected to get the most out of a 1-in. 
drill today. 

The feed is almost invariably by means of a rack on the 
quill surrounding the spindle and a pinion driven by one 
or two worms and gears. This rack and pinion must be 
able to take the 2000-lb. pressure direct, as they have 
no leverage in any way. There is probably no vertical 
machine made, intended to drive only 1-in. drills or 
smaller, that the Lewis formula for strength of gear teeth 
would rate as capable of carrying a load of 2000 pounds. 

The answer is, that either the machines are not used to 
the capacity of the drills or else the feed mechanism is 
wearing out rapidly. Practice seems to confirm both these 
statements, sometimes on the same machine. A rack and 
pinion feed theoretically heavy enough to do the work 
would be so heavy that it would appear out of proportion 
to the rest of the machine. As a basis for comparison, it 
might be said that not very many 16-in. lathes are capable 
of delivering a pressure of 2000 |b. at the cutting tool, 
and many small planers can do little more. However, the 
drill manufacturers have gone beyond this stage in the 
ability of their product to stand driving, and the manu- 
facturers of drilling machines will have to meet them, 
and with a durable design. 

The neatest way out of this predicament seems to me to be 
the adoption of a feed mechanism which was very popular 
among radial manufacturers some years ago, but which is 
not now used by many. This is the worm or spiral gear 
running in mesh with a rack cut in a quill surrounding 
the spindle. This was first used by the Pond Machine 
Tool Co. some 30 or 40 years ago and was adopted by 
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several others, but so far as I know, is used only by the 
original firm today. It has the merit of dividing the 
stress over several teeth, instead of concentrating it on 
one, and increasing the length of the path of contact be- 
tween the worm and the rack over that between the pinion 
and the rack. 

It has one serious drawback—it makes the diameter of 
the spindle smaller for a design of the same strength than 
the more familiar arrangement, though it should have 
no effect on the prospective customer. This happens be- 
cause the ordinary drill spindle turns in a quill which 
slides up and down, while on the Pond type, the spindle 
slides up and down inside the revolving quill. With the 
same diameters, the Pond type gives the most rigid bear- 
ing and the ordinary type makes the most showing of 
strength. 

It is needless to say that if the Pond type of feed is 
used, the thrust of the worm or spiral gear should be 
taken by a ball bearing. In almost all cases of worm or 
spiral-gear transmission, as much or more power is ab- 
sorbed by the thrust bearing as by the teeth, unless pro- 
vision is made for some form of anti-friction bearing. 


GEAR DRIVE AND GEAR FEED 


There has been a considerable tendency in the direction 
of gear-driven and gear-fed drilling machines, though in 
neither case have they to any great extent supplanted the 
older type. 

The gear drive with a single, constant-speed driving 
pulley is in considerable favor among builders for the 
reason that it gives them a chance to build one machine 
which is adaptable to motor drive no matter what kind of 
current is available. To change a single-pulley-drive into 
a motor-driven machine, it is only necessary to use spur 
gears or chain drive from the motor to the constant-speed 
shaft. 

All the attempts on the part of motor builders to sup- 
ply variable-speed or multiple-speed motors have resulted 
either in a machine which is very costly or inefficient. No 
alternating-current machine has been made for variable 
speed except in small powers, and then with considerable 
sparking at the brushes. Consequently, the machine-tool 
builder who has struggled with the electrical problem is 
content to let the motor builder experiment and try out 
his inventions, but is disposed to build his machines in 
such a way as to make them pretty universally adaptable. 
The question of the merits of the gear drive versus the 
belt drive for vertical and radial machines is much the 
same as the similar question on engine lathes; 
quently, it will not be touched on here beyond this refer- 
ence to the adaptability of the design to the various 


conse- 


motors on the market. 

The feeding mechanism has also followed the lead of 
the engine lathe, although this has not the same incentive 
of accuracy of feed which obtains in the case of the screw- 
cutting lathe. It rather has its reason in the diminutive 
power of the belts used for the belt feed. A machine 
might be belted to give a feed of 0.008 in. and only give 
0.004 in. or less, and fool the foreman by not producing 
the work that he expected. With the gear feed, if the feed 
is too great, something has to break, usually the drill. 
But it would take many broken drills to balance the saving 
in drilling cost that goes with double the old feeds. 

Not enough feeds are ordinarily provided. Three is a 
common number, and a builder offering four feels that 
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he is doing a good deal for his customer. There should be 
a range of from 0.01 in. per revolution to at least 0.015 
in., and if the builder is looking into the future, it should 
be made to go up to 0.020 inch. The slower feeds are 
still necessary because all are not using high-speed drills, 
and because there are many cases where the material is not 
adapted to such feeds as might be used, if the piece to be 
drilled could be rigidly held or had strength enough in 
itself to stand the pressure. Then we oceasionally get 
hard castings. The coarse feeds can be used where there 
is enough work to be done to make it pay to rig up holders 
or where the piece itself is strong enough to stand the 
stress. 
CAPACITY OF MACHINES 

Sensitive machines are made to swing from 12 to 16 
in., some even more, but the swing has so little to do with 
their capacity that they are sold by number or trade name 
rather than by size. Large numbers of little bench ma- 
chines, that would hardly find a place in a machine-tool 
shop are built for manufacturers of small metal special- 
ties. These may be capable of carrying only very small 
drills, say, up to 14 or 14 in. in diameter. They have 
quick-running spindles, usually in babbitt or ball bear- 
ings, spring balanced, and are responsive to the lightest 
touch. 

There is one thing that has had too little attention 
among the builders of sensitive machines, and that is the 
lack of sensitiveness due to the method by which the spin- 
dle is driven. This is usually by means of a single spline. 
This produces an unbalanced twist on the spindle, forcing 
it against the bearing through which it slides. If two op- 
posite splines are used, the twist will be balanced around 
the center of the spindle and the machine will be much 
more sensitive. The best drive was probably the very old 
one in which the belt ran upon a drum that moved up and 
down with the spindle. It probably lost favor because it 
is clumsy looking and was heavy to counterbalance. The 
scheme is used on a well-known vertical-spindle grinder 
with apparent success. 

There has been a tendency to increase the capacity 
of the sensitive machine to compete with the 20-in. 
wheel and lever machine, which has held the record for 
number sold for many years. In doing this, it has been 
necessary to lose some of the sensitiveness that gives the 
machine its name. Some makers even go so far as to add 
a power feed, which robs the machine of the right to the 
name as a descriptive one. The automatic feed is, how- 
ever, a profitable thing’in many lines of manufacture, 
‘as it enables an operator to increase his output materially. 
‘Without the power feed the operator sets up as many 
.spindles as there are operations to be performed ; then he 
performs one’ operation ‘after another on each piece, let- 
ting all but one spindle run idle while he is using that one. 
With the power feed, the operator is provided with two or 
more jigs according to the operations and has only to place 
the work in the jig, bring down the proper drill, start the 
feed and then start the second operation on another piece 
while the first is being drilled. In practice, it is found 
that the increased production overbalances any loss of 
speed in drilling by hand or, rather, there is no loss be- 
cause the greatest loss comes in the inattention of the 
operator when he has to do the feeding by hand. It is 
easy to make rapid work of a few holes by feeding the drill 
by hand as fast as it will cut freely, but it is not to be 
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expected that a man who is content to do this work wi 
keep up the interest in rapid production that is taken } 
the expert who is looking for a record. 

Of course, the machine on which holes as large as on 
half inch are drilled at a feed of 0.015 in. cannot be sens 
tive in the light just referred to, because the pressure ; 
feed necessary would make it impossible for the operat: 
to sense the action of the drill through the feeling of t! 
feed lever. The development of this machine has simp 
come through the sensitive machine, rather than throug 
the improvement of the wheel-and-lever machine, an 
that is because the latter has been developed so much as 
comparatively cheap manufacturing machine that its pos 
sibilities have been overlooked. 

The same considerations as to application of power an 
feed obtain in the case of the radial as for the vertica 
machine. It is simply a more complicated job to get th 
power to the drill. Beyond this it is a matter of mor 
power and greater range, for people buy radials for ex 
tremely heavy duty as well as for the convenience of 
adjustment which first brought them to public notice. 
Radials above the four-foot-arm size commonly have from 
10 to 16 different spindle speeds, usually not far from 
geometric progression, and as many as eight feeds. The 
possible turning moment on the spindle does not increase 
quite so rapidly as a general thing as was indicated in th 
formula for vertical machines, but there is a considerable 
variation among the different builders, and also between 
the light- and heavy-duty machines of the same builders. 
This is easily understood, if we consider that there ar 
many places where the use of a radial machine is justified 
only by its greater convenience—as in drilling small holes 
in large heavy castings—while in a smaller number of 
cases, the driving of large drills up to their capacity is 
what is needed. For the lighter types, it is customary to 
give all sizes about the driving power of a 36-in. vertical 
machine, only increasing a little with the lengthening of 
the arm. In other cases, the formula may read the same: 

M = %5 S’ — 900. 
Where S’ is the nominal length of arm rather than the 
diameter of the circle to the center of which it will drill. 


DESIGN OF STATIONARY PARTS 


It has already been pointed out that the drilling ma 
chine is the one machine tool in which the feeding pres- 
sure is likely to exceed the pressure applied to the cut. 
This might be expected to influence the design of the 
frame of the machine to make the spring of one part offset 
that of another, but since that is not ordinarily done, the 
distribution of metal in the frame is made so far as pos- 
sible to take up the stresses applied to it. In a sensitive 
machine—or what the sensitive has developed into—this 
feeding pressure probably does not at any time exceed 
500 pounds. This is the equivalent of a pull of 50 lb. 
on the end of a lever 10 times as long as the radius of the 
pinion which meshes with the spindle feed rack. This is 
by no means improbable, though it cannot be expected to 
be kept up 10 hours a day. The more usual pressure is 
under 100 lb., for which the light post and frame used 
in even the lighter machines is sufficient. The vertical 
drill, however, if forced, has to stand pressures which ma) 
reach one ton in the case of a 20-in. machine and twice 
as much on larger sizes. 

The older styles of machines with the round column 
and slender support at the rear flinch under this load, 
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and are not capable of pushing the modern drill to its 
limit without perceptible spring and undue wear on mov- 
ing parts. The design of a box column something like 
what we have been used to for radials has opened a way 
for the use of much metal to cut down spring to its mini- 
mum for a machine with a column on only one side. 
Even with this heavy construction, there is a perceptible 
spring. 

Let Fig. 4 represent a part of the column of one of these 
machines with the dimensions as shown, which are fairly 
liberal. If we assume a maximum pressure of 4000 lb. 
acting downward on the table and reacting in the upper 
part of the frame through the drill and spindle, then there 
will be a uniform tension over the cross-section of the 
column of 144 lb. per sq.in. and a maximum tension at 
the front of the column of 900 Ib. per sq.in. due to bend- 
ing. This brings a total tension of 1044 lb. per sq.in., 
which will stretch the front of the column. If it is 30 in. 
long and if the modulus of elasticity of the iron is taken 
at 9,000,000, this stretch will be about 0.003 inch. This 
will throw the top of the column, and consequently the 
spindle, out of plumb that much in six inches, or about 
0.006 in. per foot. If with this massive construction, 
there is as much spring as this, with no account taken of 
the spring of the table arm, the various joints, etc., it is 
no wonder that the ordinary vertical or radial machines 
are not looked upon as instruments of precision. 


PROPORTIONS OF THE COLUMN Base 


The base on which the column rests is simply a support 
to keep it from falling over in the case of the sensitive 
machine, and usually but little more important in the 
case of a 20-in. vertical, but it becomes a functional part 
of the design in the larger sizes and radial machines be- 
cause it must be designed to be used as a work support. 
Fig. 2 will remind the reader that it has to carry all the 
stress that is borne by the arm itself. It is, however, 
seldom made more than one-half as deep as the arm, the 
greater width being relied upon to make up for the rigid- 
ity. Even at that there is usually more deflection in the 
base, where it is seldom looked for, than in the arm, be- 
cause the latter is made heavier as it runs toward the col- 
umn, while the base is made uniform all the way. The 
same is even more true of vertical machines, though it is 
less noticeable owing to the greater amount of work done 
on the table, which swings from the column itself. The 
depth of the base averages about one-eighth the swing of 
verticals, and for radials about one-ninth the nominal 
length of the arm. Neither is any too much. 

Looking at any vertical machine from the side, it is evi- 
dent that the length of the bearing of the head and table 
arm on the column is about the same. They are both 
short, chunky cantilevers. It is unnecessary to put down 
figures to show that they are both less springy than the 
column which unites them. The arm of the table, how- 
ever, does not always get a fair show to make the most of 
its strength. The man who invented the swinging arm 
and the revolving tabie for the vertical drill undoubtedly 
meant well, but he produced a design that does not deflect 
the same amount under pressure in any two positions and 
the deflection of which in every other position is greater 
than in the central one. Fortunately, it would be almost 
mpossible to compute the theoretical deflection caused by 
drilling at any speed on the edge of the table. Anyone can 
make an approximate guess of this deflection by sitting 
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on the edge of the table of the next machine he is near. 
For manufacturing purposes the table should be set in a 
central position and not moved to accommodate the work 
without a special permit from the foreman. 

The other types of machine—the sensitive, column and 
radial—all avoid this difficulty. The first two avoid it 
by using a stationary table and making the operator move 
the work around; the latter by moving the drill spindle, 
always keeping it in the same position relative to the arm. 

The design and deflection of the arm for a radial ma- 
chine depend on the general design of the machine. Two 
general types have emerged after years of experience. In 
one, the more common, the column is round and sets over 
a short stump around which it revolves. The arm is made 
with a section which fits over this column and slides up 
and down. The other type has a stationary column of 
box-section on the front flat face of which slides a saddle 
which carries the arm by means of trunnions top and 
bottom. The first design seems to have been adopted 
most largely in the Middle West and the second in the 
Kast, but they are both sold all over the world indiscrim- 
inately. The depth of the arm, without braces, is from 
one-fifth to one-fourth its length. The stationary-column 
type is usually braced at the column end of the arm about 
as much more, and the round-column type about one-half 
as much. 

These are the members which affect the alignment of 
the machine itself and the application of power to the 
drill. The other parts are quite as essential to operation 
as these, but their design is more of an empirical matter, 
which is settled by the designer by making sure that each 
part is heavy enough to stand the emergency knocks and 
blows, rather than by any considerations of the natural 
stresses due to the operation of the machine. 


Saving Coupler KnucKles 


Many coupler knuckles are thrown in the scrap pile 
while still fit for further service, simply because there 
is no convenient way of determining whether they are 
worth saving or not. For, in addition to the usual gages, 
it is almost necessary to try them in a suitable coupler 
to see whether they are still fit for service. It is suggested 
by Joseph K. Long that by simply fastening a coupler head 
of each type used on the road in a convenient position on a 
bench, all questionable knuckles can be tried in their re- 
spective coupler heads, using a new pin while gaging fo. 
clearance or opening, and using the regular gages in addi- 


tion to trying them in the standard heads. In this way) 


many knuckles that would otherwise be thrown away in 
order to be on the safe side, can be saved for future use. 
The Production of Bauxite and the consumption of alumi- 
hum in the United States in 1914 were the largest ever re- 
corded. The report prepared by the United States Geological 
Survey shows an output of 219,318 long tons of bauxite, 
valued at $1,069,194, in 1914, against 210,241 long tons, valued 
at $997,698, in 1913. Bauxite is used in the production of me 
tallic aluminum and in the manufacture of aluminum salt 
of bauxite bricks, and of alundum. The use of bauxite in the 
production of the metal aluminum is by far the most import- 
ant one, and the largest part of the bauxite produced in 
Arkansas, as well as most of that imported, is used in the 
aluminum industry. Alundum is made by fusing calcined 
bauxite in an electric furnace. Only the best grades of baux- 
ite are used in the manufacture of such chemicals as alum, 
aluminum sulphate and aluminum salts, as freedom from ox- 
ide of iron is desirable for such purposes. Another use to 
which bauxite is adapted is in the manufacture of calcium 
aluminate, which gives a quick set to plaster compositions. 
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Machine for Bending Channel 
Iron to a Circle 


By KE. V. ALLEN 


Many machinists know how difficult it is to bend 
circle more is rolled than is 
Most of the rolling 
four inches on the 


channel iron to a unless 


needed and the ends are cut off. 
machines used 


waste from two to 




















FIG. 2. SIDE OF 


OPPOSITE 
BENDER 


FIG. 1. CHANNEL-IRON 


BENDER 


ends of every piece bent, on account of the rolls being 
set so they will not bend the channel to a circle all the 
way out. The St. Louis Machine Tool Co. (Mo.) uses 
channel iron for grinding-wheel guards, and the machine 
they have made for their own use will bend short, heavy 
pieces of channel iron to practically a perfect circle 
clear to the ends. 


The machine is shown in Figs. 1 and 2. There are 





three rolls 5144 in. long and 4 in. in diameter. The 
The Ben? 
Channellron Grooved Roll 
a. T&L ee 
2 h Pulley Shaft \ r 
( 
. y, \ 
nt, SD 
\ 





looks when bent 









Box Adjustment 





ww 








“Screw 
/ Pockets -- 
j 
so 
ee ee 8 
¢ FOCI Bed 
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upper roll is grooved to receive the flanges of the channel 
iron, but the two lower ones are plain. The upper one 
is stationary and the two lower ones are adjustable. The 
iron bent is 2%4-in. channel with ,';-in. web and 54-in. 
fianges. It is bent into circles from 6 to 18 in. in 
diameter. 
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The whole secret of being able to bend this chann 
iron to the ends is in the angle at which the third r 
slide is set to the others. This is shown in Fig. 3. | 
will be seen that the three points of contact are kept 
close as possible, regardless of the diameter for whi 
the rolls are set to bend. 
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A Hungarian Shaft-Bearing 
Repair Job 
By F. J. ANDERLA 


The illustration shows a simple attachment I made / 
an old lathe in a small repair shop on the River Danube. 
in Hungary. The steamship “Torontal” came in to 
overhauled, and we found all of its six mainshaft bea: 
ings so badly worn that they had to be rebored an 
babbitted to fit the journals after we trued them up. 
This compelled removing the surplus metal from tli 
brass to make room for the babbitt. 

Our object was to remove the interior surface of thie 
brass, leaving a rim all around to hold the babbitt. As 
there was no slotter in the shop, I worked enough meta! 
out by hand with the lathe carriage to mark the side 
outline of the babbitting recess after drilling four holes 
in the corners. These are shown at A, Fig. 1, and the 
recesses between them. 

After cutting the lengthwise slot between the holes 
on each side of the brass, I rigged up the simple device 

















FIG.2 
A HUNGARIAN SHAFT-BEARING REPAIR JOB 


shown in Fig. 2, for boring out the remainder automati- 
cally in the lathe. Clamping two brasses together as 
shown in Fig. 2, I used the two bars B, 1x2 in., 
clamping these under the band C which held the two 
brasses together. 

The ends of these bars were rounded to act as cams. 
They were so placed that when they came in contact 
with the boring bar D they moved it toward the center 
and out of the cut, allowing it to drop into the cut 
again as soon as the next brass came into proper posi- 
tion. In order to do this, it was of course necessary 
to remove the crossfeed screw and substitute the weight 
shown. Although this was a very crude arrangement, it 
was successfully used to remove the surplus metal, which 
would otherwise have had to be planed out by hand in 
the same way as we made the lengthwise grooves. 
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Rapid Erection of the New Curtiss 
Aeroplane Shop 


EDITORIAL CORRESPONDENCE 


than even its most ardent advocate could have dreamed 





SYNOPSIS—The building of a shop 100x300 ft. a year ago. 

in 22 days is so unusual as to be of special interest The building of the wings, or planes, requires com- 
to those who wish to begin production quickly. paratively little machinery but a large amount of space, 
This shows four stages in the construction and as the size of the machine has grown until a 72-ft. spread 
gives a good idea of the trusses used, as well as the of wing is no longer the extreme limit. On account of 
general appearance of the finished building. shipping facilities it became advisable to build the wings 


in Buffalo, N. Y., and a contract for the new plane shop 
was awarded to the Ferguson Steel & Iron Co., of Buffalo, 
in connection with Mosier & Summers, who handled the 





Although the demand for war material has been very 
large in many lines, it is probable that the percentage of 
increase has been fully as great in the building of air craft concrete and carpentry work. 
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FIG. 1. END OF FIRST WEEK—CONCRETE PIERS IN AND STEEL ERECTION STARTED 


as in any other line. The output of the Curtiss Aéro- The ground was broken on Mar. 23, the contract calling 
plane Co. has been considerably larger than that of any for the completion of the building on Apr. 30, five weeks 
other in this line, but it has grown by leaps and bounds being allowed. Fig. 1 shows the progress photograph 
during the past year until the output is much greater taken on Mar. 30, the concrete piers being in position and 
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FIG. 2. THREE DAYS LATER—SEVEN TRUSSES IN PLACE 
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FIG. 3. ANOTHER 


the erection of the columns being under Fig. 2 
shows the progress in three days, seven of the roof trusses 
being in position and the end framing having started at 
the right-hand corner. 

Four days later Fig. 3 was taken and shows most of 
the roof trusses not only in position, but the roof itself 
over half completed, while the corrugated-iron sidings 
had begun to go up into place. In another week Fig. 4 
was taken, showing the shop practically ready for occu- 
pancy on Apr. 13, or 22 days from the breaking of the 
ground for the concrete work, and 17 days ahead of the 
contract date. 

The building is 100 ft. wide by 300 ft. long and about 
16 ft. in the clear under the roof trusses. This has since 
been doubled so that the plane shop is now 600 ft. long. 
The roof trusses are 4 ft. deep at the end, 10 ft. in the 
center, each weighing about 5 tons, and they are spaced 
15 ft. apart. The roof is of wood, with a protective cover- 
ing on top. It is a particularly interesting example of 
ravid shop construction and one which should contain 
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helpful suggestions to those who are called upon to sud- 
denly increase their capacity. The construction might 
be cheapened by the use of lighter roof trusses and sup- 
porting columns, but these would interfere with the build- 
ing of large plans. 
8 
Preventing the Cutter Bar 
from Seizing 
By M. T. BenTLEY 


A simple method for preventing a boring or cutter 
bar from seizing, whether used in a horizontal or ver- 
tical position is as follows: Cut out a washer of leather to 
fit snugly on the end of the bar which is to work in the 
bushing. This is placed on top of the bushing and the 
bar pressed through it. There is no perceptible wear on 
the washer, and it prevents fine dust that adheres to the 
bar from getting into the bushing. It should be cleaned 
each time a hole is bored, and a drop of oil wiped on the 
bar is sufficient for lubrication. 
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Miscellaneous Cash-Register Work 


By ETHAN VIALL 





SYNOPSIS—The method of enameling indicators 
is interesting because of the possibilities for appli- 
cation in other lines. The elimination of some of 
the more tedious operations in preparing work for 
the plater is described, as well as a number of de- 


vices which are out of the ordinary. 





Everyone is familiar with the indicators at the top of 
a cash register, which “show the amount of your pur- 


chase” in easily read figures. ‘These are made of sheet 
metal enameled white and have the characters printed on 
them in black. 


previous to printing, as done in the plant of the National 


The method of enameling the indicators 
Cash Register Co., Dayton, Ohio, will be described in 
detail. 

For convenience in handling, the indicators are placed 
stem downward in wooden holders that will receive 30 at 
Trucks are made with shelves so that the holders, 
when full, may be loaded as shown in Fig. 1. 


a time. 
Loaded in 











FIG. 1. A TRUCK LOADED WITH INDICATORS 





FIG. 3. THE CENTRIFUGAL DRYING MACHINE 











FIG. 2. INDICATORS..READY TO BE DIPPED 








DETAILS OF THE CARRIER MECHANISM 


FIG, 4. 
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this way, the indicators may with little trouble be taken 
in or out of the drying room or to any part of the factory. 

While the indicators are being enameled a truck full is 
run close to the enameling tank, and a holder is taken off 
and placed as in Fig. 2. A bent piece of sheet metal A 
is laid across the stems close to the holder. The operator 
then grasps the holder and this piece in such a way as to 
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FIG. 5. DEVICE FOR WINDING PLATING WIRE 
clamp the stems in place, preventing the indicators falling 
out as the set is tipped and dipped into the enameling 
tank B. 


The centrifugal drier shown in 
It was made from an old drilling 


Fig. 3 removes all 


superfluous enamel. 





FIG. 7. TRUCK LOADED WITH PLATING WORK 


machine, and a special carrier holds the indicators as they 
are whirled around inside the retainer shown. In placing 
the work in this machine, the cover is swung around by 
means of the knob A and the holder placed in the carrier 
through the opening. 

In order to give a clear idea of the construction of this 
device, the machine is shown in Fig. 4 with the drum or 
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retainer removed. Two holders full of indicators ar 
placed in the channels A and B, with the head ends rest- 
ing against the brass drain troughs C and D. As the 
spindle is started and run up to a speed of 600 r.p.m., th: 
surplus enamel is thrown off and runs down the troughs 
into the pan # beneath. When this pan is full, it is re- 
moved through a small door near the bottom of the drum 








FIG. 6. A WIRING BENCH AND RACKS 


and emptied. From this it will be seen that the drum is 
merely a safe-guard and not as important as one might 
suppose, as practically all of the enamel is caught by the 
troughs. 

This device will easily handle 8000 indicators a day, 





GUARD 


FIG. 8. ELECTRIC WELDER WITH EYE 





and if crowded a little, will turn out 10,000 a day. In 
1914, the average for 265 days was about the first figure, 


or a total of about 2,120,000 indicators. 

After being run through this machine, the indicators 
are removed for drying. This is done by storing them 
for several hours in a room prepared for the purpose 
and kept at 120 deg. Fahrenheit. 
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The cutting of the short pieces of copper wire used on 
work to be plated is not as simple as it might seem, where 
millions of such wires are used annually. To facilitate 
this work as much as possible, the little machine shown 
in Fig. 5 has been made. The coil of copper wire is laid 
over guides on the floor, as shown at A. From this it is 
led up and wound on the wooden cylinder B. The coil 
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man takes them off the pipe and hangs them on a truck, 
as shown in Fig. 7. These trucks are then ready to be 
run to the plating room. 

Considerable welding of small parts is done in the fac- 
tory, and to guard the workers’ eyes, glass guards like 
those shown in Fig. 8 are used, which effectually pre- 
vent sparks from striking the face or neck. . 
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FIG. 9. COUNTERBALANCED MILLER HEAD 
on the cylinder is not made too thick, but is spread along 
its length, so that when full the wires may be cut by run- 
ning a pair of tin snips along the groove C. For wires 
longer than these, the wire is wound on the other end of 
the cylinder, which is made larger for the purpose. 
Where a large number of small parts are not to be 


strung on short wires, another plan is followed. The wire 
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FIG. 10. SPRING-CUTTING MACHINE 


Another safety device is shown in Fig. 9. This is sim- 
ply a counterbalanced miller head. As soon as released, 
the head goes up and stays up until pulled down by the 
operator. Formerly, it had a tendency to jar down on 
the fingers or work. 

A pneumatic spring-cutting machine is illustrated in 


Fig. 10. The spring is wound in long lengths and then 








FIG. 11. A GLASS-CUTTING MACHINE 

coil is placed under the bench and the wire led up between 
friction rolls, as shown at A, Fig. 6. The girl worker 
may then draw out the wire and string the pieces as she 
needs, clipping off the wire with small snips when ready. 
The work thus wired is hung on hooks which slide along 
pipes fastened to the front of the bench, as shown. When 
she has accumulated a number of these loaded hooks, a 


KEY-ASSEMBLING DEVICE 


FIG. 12. 
placed in the chute A, as shown at B. The spring feeds 
down by gravity, the proper amount of tilt being given the 
machine by means of the clamp-bolt C and a radial slot 
in the frame. As the lever D is pressed, air is admitted to 
a small cylinder under the machine and the disk £ is 
pushed upward, forcing the spring wire against the cut- 


ting edge of the piece F. This has eight cutting edges, 
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which may be brought into cutting position in turn, as the 
one being used gets too dull to cut properly. A stop G 
may be set according to the lengths of spring wanted. 
This stop is arranged to swing out of the way as a length 
is cut off, allowing it to drop as the spring is fed down for 
the next cut. 


A Gtuass-CuTTING MACHINE 


Large numbers of pieces of glass are used for various 
purposes on the cash registers, and a machine for produc- 
ing duplicate pieces rapidly has been made. This is 
shown in Fig. 11. 

In cutting up a plate into smaller pieces, the plate is 
placed on the table at the left and fed under the cutter 
against the stop A. The cutter is then run along the 
guide B, and the cut made. As the cutter-carrier C 
reaches the end of the cut, it bumps against the lever D. 
This lever is on the same shaft with the lever /, so that 
the two move together. As the lever D moves outward, 
the connecting-rod / pulls the lever G forward and, 
through a rod and an eccentric movement, causes the flat 
bar /7 to press down on the outer edge of the cut glass, 
breaking it off evenly. A counter J is also connected to 
the same shaft as the lever ), so that the number of pieces 
cut are automatically recorded. The stop is adjusted by 
loosening the lever-nut J and moving the slide in or out 
by means of the handwheel K. A scale Z is graduated on 
the edge of the slide to facilitate setting. The cutter-car- 
rier has two small thumb-levers on it. One M is to pull 
it along with, while the other N is to regulate the pressure 
of the steel cutter wheel against the glass. When squaring 
up pieces of glass, two dogs O and P are used. These may 
be adjusted along the table or used to push the glass along 
when cutting, a handwheel at the front controlling them. 


ASSEMBLING KEyYs 


Formerly, keys were assembled with the aid of the 
heavy special pliers shown at the right in Fig. 12. The 
present method is to place them bottom side up in trays, 
asat A. The stems, like those at B, are pressed in lightly 
by hand. They are then taken one at a time and set stem 
up in the slot C. Pressure on a foot treadle causes a 
pneumatic plunger to rise and press the top firmly in 


place. As the plunger is released, a spring-backed pin 
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FIG. 1. A COMPLETE FLUE-WELDING SET 
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throws the assembled key out of the slot into the chute D 
from where it travels down into a box £ set to catch it 

A slotted plate used for larger keys is shown at F. This 
plate is screwed onto the air fixture in place of the one i: 
use. 
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Method of Welding Locomotive 
Boiler Flues 


By E. A. THANTON 


Few railroad shops are as well equipped for welding 
locomotive boiler flues as the new Wabash shops at De 
catur, Ill. The department in which this work is done 
has two complete outfits, one of which is shown in Fig. 1. 
At A is the first heating furnace; at B, a safe-end maga- 
zine; at C, an air-operated clamp for holding the flues 
while being expanded for the safe-ends; at D, the air 
cylinder which operates the expanding tool; at F, the hot 
cutoff saw; at F’, the welding furnace; at G, the welding 
machine, and at 7, the swaging machine. This gives a 
good idea of the completeness and compactness of the 
outfits. 

The safe-ends are made in a Ryerson automatic cutoff 
machine, shown in Fig. 2. This machine cuts off and 
bevels one end at a speed of about 214 safe-ends per min- 
ute. An apprentice boy easily handles this work. 

The outfit in use at the time the photographs were 
taken is just back of the one shown and differs from it 
only in minor details. !nstead of using a magazine to 
hold the safe-ends, they are piled as shown at A, Fig. 3, 
a boy carrying them direct from the cutoff machine. 
From this pile the workman takes two or three, which 
he places as shown at B. The flue ends are first heated in 
the furnace C, at the left. They are then rolled along 
the supports D and F toward the cutoff saw Ff, where the 
ends are trimmed. Next they are thrust through the jaws 
@ and expanded with a tool operated by the cylinder H. 
As a rule, the operator does not clamp the flue in the air- 
operated jaws B nor use the cylinder H ; he simply uses 
the jaws as a guide and rams the flue end over the expand- 
ing tool, which is quicker and less trouble. After expand- 
ing the end of the flue, he thrusts it over the end of a 
safe-end, as shown at /, and then swings this end over his 
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FIG. 2. AUTOMATIC SAFE-END CUTTER 
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head to the right, the other end being supported on the 


outer rolls. 

One of the flues with a safe-end in place is shown in 
the welding furnace at J. The samé workman, however, 
does not place the flues in the welding furnace, but merely 
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he plunger / in the air-cylinder F. When in place, water 


under pressure is admitted through the hose D and an) 
leaks are quickly shown. After being tested, the flue is 
rolled down the incline at the right. From there they are 


piled onto trucks fitted with U-shaped frames. These 








FIG. 3. THE SAFE-ENDING SET 


lays them where the welder can easily reach them. As 
shown in Fig. 4, the welder takes the heated flues with the 
safe-ends in place and puts them in the welding machine 
A, which rolls the metal into a good weld. He then places 
the flue in the pneumatic swaging machine B. This ma- 
chine works like an air hammer, the flue being rotated by 
the operator as the dies hammer the end. 
CuTTine TO LENGTH AND TESTING 

After safe-ends are welded on, the flues are stacked up 
on racks until needed on order, at which time they are 
then trimmed to the length required, as shown in Fig. 5. 
The ends to be trimmed are heated in the furnace A ; the 
stop B is set according to the length wanted, and the 
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FIG. 4. THE WELDING SET 


trucks are large enough to hold a full set of flues and, 
when loaded, are easily run to the boilers in which the 
flues are to be used. 


~~ 
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In Testing Nonferrous Alloys, as pointed 
before the American 
dealing with the subject, the effect of casting « 
the tensile strengths of alloys is be« quite 
The affected by many of 
of the most noticeable influences 
size due to chilling or to skin effect, with a resulting increase 
in hardness. A large casting of red brass showed a hardness 
of 43 to 48 when tested inside The skin on a 
thick of the hardness of 70 
the tensile test, the 
the hardness in bronzes. 

are decidedly 


out in a paper 


presented Foundrymen’'s Association, 
onditions upon 
well-known 
same factors. On 


diminution 


oming 
the 


is the 


hardness is 


of grain 


a heavy section, 


section % in. same casting, had a 
to 80. As in 
influence on 


same 


most 
These 


temperature ofl 
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influenced by 
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FIG. 5. TRIMMING TO LENGTH 


flue ends are butted against it, being guided by the “hook” 
C. The heated end is then trimmed with the saw D. 
The flues are tested in the device shown in Fig. 6. Here 
the flue is laid on the supports A and B. At C is a stop 
through which a water connection from the hose D pro- 
jects. The flue is forced against this stop by means of 





APPARATUS 


FIG. 6. THE TESTING 


solidification A phos- 
gave a Brinell hard- 


pouring and the resulting rapidity of 
phor bronze containing cent, tin 
ness of 100 to 109 when hot. The same pattern of 
test piece poured cold from the same pot of metal gave 158 
Compression tests showed a permanent set of 0.070-in. per inch 
under a load of 100,000 Ib. per sq.in. for the hot-poured 
terial and 0.024-in. per inch for the cold-poured. Bars gav« 
for the latter. 


20 per 


poured 


23.800 lb. tensile for the former and 35,000 lb 
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Accurate Grooving of Hidden 
Surfaces 
By Ernest A. MENKING 


An inspection of those parts of Figs. 1 and 4 which il- 
lustrate sections of single- and multi-stage pumps will 
show what measurements are important in the construc- 
tion of both classes of pumps, as all wearing parts are 
built on the interchangeable plan. As all boring and 
grooving must be done with the pump cover in place and 
as we had to have something reliable and at the same time 
simple and easy to manipulate to give us the necessary 
results, I designed and constructed the gages and bars 
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FIGS. 1 TO 6. AND 


described below. These have given us, considering first 
cost, good results up to the present time. 

Fig. 1 shows a vertical section of single-stage pump. 
The center distance of the grooves A must be an exact 
predetermined distance to allow the impeller wearing 
rings F, Fig. 2, to drop into the grooves in the case 
rings £ without touching the sides, as the thrust-bear- 
ing sleeve on end of impeller shaft is intended to take 
care of all horizontal end thrust in both directions. The 
clearances between the sides of the impeller and the case 
rings are */,, and 5 in. on the outside diameter. 

The distances B and B’, Fig. 1, to the center of the bear- 
ings D and D' must also be correct, as the thrust sleeve 
on the end of the impeller shaft and the bearings must 
drop into position on either end with equal facility to al- 
low the driving motor to be placed on either end of the 
pump to suit conditions of installation. 

Fig. 3 shows the casing and the shaft gage, usually 
¥g to 3%; in. thick by 134 to 2 in. wide. These are made 
of spring steel with one bevel edge and slots for the 
grooves A, Fig. 1, and for the stuffing-box shoulders @ 
for the pump case and cover. On the other edge of the 
gage is a slot # for the impeller-shaft collar. There is 
also a line ( for the thrust-sleeve shoulder on the impeller 
shaft. The end B locates the inside faces of both stuffing 
boxes, and the end D locates the center of the bearings D 
and D', Fig. 1. This gage is first used on the rough cast- 
ing as received from the foundry and will show at once if 
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any cores have become misplaced in either pump case and 
cover before any work has been done on them. 

Fig. 4 shows a vertical section of a multi-stage pum) 
with the grooving bar in position. Fig. 5 is the casing 
and shaft gage for multi-stage pumps. This gage is sim- 
ilar to the one for single-stage pumps, us described above. 

After the pump case and the cover, Fig. 4, have been 
planed, drilled and lapped, they are placed on the hori- 
zontal boring mill, and the stuffing boxes A and A’ and 
the bores for the shaft bearings D and D* are finished 
complete. The main straight bore B for the case rings 
is finished from C to C*. During these and all other bor- 
ing operations on the pump cover, the cover is held posi- 
tively by two taper dowel pins in the flange and with just 
enough bolts to prevent springing, as well as to facilitate 
removing for inspection and resetting of the grooving 
tools. 

The casing ring and the diaphragm grooves F are 
all of the same width and depth, but the grooves /’ and F" 
are about one-half as wide as the grooves /, and it be- 
comes necessary to change the grooving tool and proceed 


as before. 
Case-Rinc Groovine Bar 


Complete details of this grooving bar are shown in Figs. 
6 to 11. These show our bars for one set of five bars, 
covering all sizes of pumps, both single and multi-stage, 
from 3-in. up to and including 24-in. diameter. At A 
is the main body of boring bar; at B, the feed screw 
running from the outer end of the bar to the boring heads 
F and F'. At C is the bronze retaining nut for the feed 























BAR 


FIGS. 6 TO 11. DETAILS OF INTERNAL GROOVING 
screw B; at D, an index washer, and at F a lock nut for 
the washer. 

In Fig. 7 is the boring head made of two steel forg- 
ings F and F", right- and left-hand. These are held to- 
gether by the four screws 0. The tool holder and slide 
@ is also made of steel, as are the wormwheel and the 
screw H, which are made in one piece. At J is the groov- 
ing tool in position with the stop pin J at the rear. 

Fig. 8 is a section through the bar A at the center 
of the boring head with the wormwheel and the screw-re- 
taining cap K in position. Fig. 9 is an end view of the 
bar, showing zero marks on the bar and the index washer 
D, while Figs. 10 and 11 show side and bottom views of 
bar. The worm and the screw-retaining cap are held in 
place by the screws Z and L*. This cap is neatly fitted 
in position, then turned to suit the diameter of the bar. 














August 19, 1915 AMERICAN 
The boring heads F and F" fit over the cap on the center 
line MN and are securely held in place by the feather key 
P and the setscrew Q. 


Metuop or CurTriING GROOVES 


When ready to begin grooving, the bar is placed in po- 
sition, Fig. 4, with the guide bushing // in the stuffing 
box A’ to support the outer end of the bar and to allow 
freedom for the operating feed screw B. After inserting 
the cutter, setting it out to within a few thousandths of 
the bore B, and locating its proper distance from in- 
side face of the stuffing box A* with the shaft and casing 
gage, the pump cover is replaced. The machine is then 
started, and the operator is ready to finish groove by 
holding the handle M on the end of the screw B station- 
ary, observing zero marks on the end of the bar, and not- 
ing when the tool begins to cut, which is readily detected 


He then 


by slight vibrations transmitted by the cutter. 
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DETAILS OF STUFFING BOX GROOVING 
BAR 


12 TO 16. 


commences to count the revolutions of the bar and can 
produce any depth of groove called for within the limit 
of travel of the tool slide in the boring head. 

The feed screw B, Fig. 6, has 8 threads per inch mesh- 
ing into the worm and the screw /7. The worm has 32 
teeth, and the screw //, 16 threads per inch. Thirty-two 
revolutions of tne bar A, with the screw B held station 
ary, will result in one revolution of the screw H, or +x- 
in. depth of groove in the pump case. 


STUFFING-Box Groovina Bar 


For cutting the groove J in the stuffing-box A, Fig. 4, a 
shorter and somewhat differently constructed bar is used, 
details of this being shown in Figs. 12 to 16. Fig. 12 
shows the bar for cutting the groove LZ in the stuffing 
hox A, Fig. 4. This bar consists of a main body of the 
bar A, a hand and pin feed nut B in two parts, an end 
nut D and a steel washer D*. Fig. 13 is a feed rod F 
with a feed-nut pin N and a tool-slide drive pin //. Fig. 
l4 isa tool-holding cross-slide LF. Fig. 
through the bar A and a tool slide # on the line KL, Fig. 
12. Fig. 16 is the guide bush in halves, to interchange 
with others for various diameters of stuffing boxes without 


15 is a section 


disassembling the boring bar. 
Metuop or Ustne THE Bortne Bar 


After being placed in position, the grooving tool J 
is set out as in the other bar and adjusted on a horizontal 
line with the casing and shaft gage. The pump cover is 
placed in position, and the operator is then ready for fin- 
ishing the groove by holding the feed nut P stationary 


~ 
- 
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and noting when the tool begins to cut. By 


B has traveled over the scale J at 


observing 
how far the feed nut 
the beginning of the cut, he can readily determine how 
much farther it must travel to produce the proper depth 
of groove, by observing instructions stamped on the bar 
at M, Fig. 12. It will be seen at /#, Fig. 14, that in two 
inches of travel of the feed bar F, the tool slide 2 
travel one-half inch, or cut a groove one half inch deep. 

If the feed nut B had traveled over the scale J just 
one-quarter of an inch at the beginning of the cut and 


Will 


the groove were required to be one-quarter of an inch in 
depth, the feed nut B would have to travel from the begin 
ning to the end of the cut just one in h, or up to the 1! | 


in. mark on scale. In other words, it must travel jy in. 


1 


over the scale J for every *,,-in. depth of groove. 


Making a Steel Tube in the 
Power Press 


By Ernest A. WALTERS 


The tube illustrated is made of 16-gage hot-rolled 
steel and has three 33-in. holes in one end. When fin 
ished, it is used in a muffler for automobiles. It must, 


the 
shocks and vibrations from road use as well as the com- 
having the caps pulled up 


therefore, be strong enough to withstand constant 
pression it is subjected to by 
inst the ends by a %¢-in. bolt. 
The holes in the tube are equally spaced and must be 
urate in position to correlate properly with the other 
holes, and for this reason a compound blanking die and 
punch is used. 
It will be 


on both edges, as shown at 1, 


noticed that the blank is slightly turned 
Fig. 1. 
having a 2-in. radius ground on the blanking punch, as 
X, Fig. 2. 


when curling, which is necessary where a perfectly round 


This is done by 


shown at This curve gives the blank a start 
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SECOND OPERATION 


FIG. 1. PRESSED STEEL TUBE 


tube is desired. It also gives thi joint the desired V 
recess to receive the brass when being brazed in a later 


operation. 


CoMPOUND BLANKING DIgz AND PuNCH 


The compound blanking die and punch is very simple 
and strong, and under ordinary conditions will last a 
The punch is seated in the shoe A. The 
The shoe A is made of cast steel 
with as 


long time. 
die shoe is at B. 
strength desired 
The die shoe, which 
iron, not having a high unit stress, 


small a size as 


being pos 


sible. is larger, is made of cast 
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The punch, instead of having the common stud, has 
a solid head C, with bolt holes D which secure it to the 
press ram in such a way that it cannot pull or twist and 
cause shear. 

The end view only of the blanking die and punch is 
shown. The punch and die is 14% in. long. It has 
been proved that a solid head C and the guide pins £ 
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FIG. 2. BLANKING DIE AND PUNCH 


on this type of press tool give them longer service and 
less die trouble, with the advantage of being easier and 
faster to set up. 

The punch V is made of hardened tool-steel and is 
seated in the shoe A. It is held in position by nine %%- 
in. fillister-head screws F. Three of 








MACHINIST Vol. 43, No. 8 


They are hardened and have oil grooves for proper lu- 
brication. 
THE CurtiInG Diz anp PuNcH 

The second-operation die and punch is shown in Fig. 
3. This die and punch must be held as securely as the 
blanking die and punch. It has a solid head and guide 
pins, with a lead £# on the die. 

The punch C is hardened tool steel and is set in the 
shoe A, being held in position by the screws D. The 
die # is hardened and set in the die shoe B. The blank 
F,, as shown, is curled around the arbor G, which revolves 
in the bearings H when the punch descends. The bear- 
ings J are chamfered to permit the free removal of the 
arbor G@. 

When the blank F starts to curl, the arbor has a ten- 
dency to raise, and the lever J is used to prevent it doing 
so. The spring K serves to hold the lever J in position 
while in operation. 

The plates LZ are fastened on the end of die by the 
screws M and the dowel pins N. They act as bearings 
for the arbor G@ and as gages for the tube F. 


*g8 


Characteristics of Radiation Pyrometers—The Bureau of 
Standards has published a bulletin under the foregoing title 
in which the results of a careful study of this type of tem- 
perature-measurément instrument are given. Such a study 
was considered urgent on account of the extensive use of 
radiation pyrometers in the technical industries. These in- 
struments are widely used in the temperature control of the 
various processes involved in iron and steel manufacture, 
alloy foundry work, glass, ceramics and brick manufacture, 
smelting, gas works, steam generation, lamp manufacture, 
ete. Many of the instruments examined show different tem- 
perature readings for different focusing or sighting distances. 
Errors thus occasioned may amount to several hundred de- 
grees. The effect of dirt upon the lenses and mirrors is of 
serious importance. The question as to whether the pyrometer 
absorbs all the heat radiation falling upon it is discussed, and 
the theory of the instrument and the connection of its be- 
bavior with the theoretical radiation laws are given. 
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these screws secure the three perforat- ©) 
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ground to prevent slugs raising out ne 
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ber bumper . 

The bumper M is 6x% in. and is 
held in position by the bolt NV and the 
plates O and P. The knockout pins Q are hardened 
tool steel. The steel is stripped from the punch V by the 
stripper 2, which is open in front to allow the quick re- 
moval of the blank. The stripper is held in place by the 
six fillister-head screws S. The guide pins F are ground 
to force in the shoe B and secured by the headless screws T. 


FRONT ELEVATION 


END ELEVATION 
FIG. 3. THE CURLING DIE AND PUNCH 


We Laugh at the Story of the Man who wound up a 
clock every night for seven or eight years, and only when it 
stopped because it needed cleaning found out that it was a 
28-day timepiece. But how many manufacturers are in the 
some category? They find out at the end of the year, only, 
that a certain department or a certain product has not been 
paying; that a certain superintendent has been inefficient; 
or a certain process 100 per cent. too expensive. 
























August 19, 1915 AMERICAN 











Drill Jig for Cylinder Head 


For completing the work on a gasoline cylinder head, 
Fig. 1, the jig and tools shown in Fig. 2 were found 
very convenient. The holes for the valve stems were 


The 


drilled and reamed, using an extended bushing. 


oo —— — ny 











FIG. 1. CYLINDER HEAD 


valve seats, however, were not finished in the jig, as it 
was found almost impossible to maintain the seat in 
accurate alignment with the holes for the stems. 

After the heads were removed from the jig they were 
finished with a tool provided with a hardened pilot fitting 
the valve-stem hole, and the heads were held from turn- 
ing by hand, the top of the boss on the head resting on 

















FIG, 2. DRILL JIG ON MACHINE 
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Letters from Practical Men 
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a block on the table. This allowed the head to center 
itself properly with respect. to the guide, so that the 
seat would come in accurate alignment with it. No 
bushings were provided for the 34-in. pipe tap holes 
the exhaust and 
located by means of the cored holes. 


for mixer connections, as these were 
To prevent the jig 
from turning when doing the tapping, two angles were 
clamped on the drill-press table, the jig sliding between 
them. 

The device shown in Fig. 
heads when placed in the jig. 
matically, and it was only necessary to place the head 


3 was used to center the 
This was operated auto- 
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SECTION THROUGH 
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somewhere near the proper position, when the jig was 














FIG. 3. JIG 


turned over on its face, bringing down the double clamp. 
This caused the V on the one clamp to strike the boss 
on the head, immediately turning it to its central position. 
The clamp on the other side was flat, this fitting over 
the opposite boss. The two arms were joined by means 
of the 5g-in. square cold-drawn steel piece, which is 
turned down at the ends and slipped through the clamp- 
When this was tightened the clamps were 
forced to bear evenly on each side of the head, thus 


ing arms. 


holding it accurately in position. 
D. O. Barrer. 
Lima, Ohio. 
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War Specifications That 
Do Not Specify 


An interesting feature of making bids on war mate- 
rials is the opportunity to notice the various methods 
of the different and I’ve had a chance at 
them all. The difference in the care taken in the prep- 
aration of the drawings and specifications is very notice- 
able. D’ve enough English blood in me to make me want 
to puff out my chest and hold up their specifications as 
the real thing, but I can’t do it—if I wasn’t already 
a citizen of the U. S. A. I’d take out first papers to- 
morrow. ‘These specifications are positively the limit; 
even some of their own inspectors don’t know what they 


countries, 


mean. 

We had drawings and specifications that could be 
read three ways and we made up samples each way to 
get the inspector's O. K. took 
him several days to find out, by cable, which was which. 
He had some samples with him, but he positively re- 
fused tc show them because the work did not compare 
with ours—according to his own story. Just 


on one of ’em, and it 


imagine 
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pecifications being sent 3000 miles from home contain- 
ing such interesting suggestions as to “call at the Wool- 
wich Arsenal about any point that is not clear!” But 
I’m glad to say they are improving as they get over 
their astonishment that all the world is not familiar with 
the last details of their practice. 

The finest specifications I ever saw came from France, 
and the French drawings are superb. The specifica- 
tions are all translated into good shop American (1 
was going to say English, but that isn’t it) with every 
attention to our practice, and it is no trouble to bid 
at once from them. They are better than most of those 
we get from our own country. Russian specifications 
and drawings are modeled after the. French—some of 
them quite a way after to be sure, but still understand- 
able in most cases. 

All confusion and misunderstanding take time that is 
vital at a period like the present, and this is such an 
easy thing to remedy that it should have been done 
long ago. 

Frank C. Hupson. 

New York, N. Y. 


Recutting a Stripped Thread 
in Axle Housing 


We recently had a stripped thread in an automobile rear- 
axle construction, as shown at A, and having no suitable 
machine for the work, it was handled as follows: ‘The bar 
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RECUTTING A STRIPPED THREAD IN AXLE HOUSING 


b was made from a convenient piece of cold-rolled turned 
to fit the drill-press spindle and threaded with the desired 
number of threads on the lower end. <A round hole and 
setscrew held the tool in place. 

A scrap of bar stock C was faced and tapped at one end 
to fit the threaded portion of B. Two bolt holes were 
drilled and the piece clamped on the table of the drill 
press, with the threaded hole in the center. With the hous- 
ing in place over C, the bar was inserted and the work 
trued with the bar; then the feed was thrown out, leav- 
ing the spindle free to follow the screw on the bar B. 

Using a broad tool, the hole was bored, after which the 
threads were cut and polished by running the tool up and 
down several times without changing the setting. While 
this is not a new kink, it will often be found useful. 

O. D. CARTER. 

Fresno, Calif. 
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A Short Tool Post 


A short while ago I saw what I would call a stubbed 
tool post for the shaper. One often experiences difficul 
ties in splining long hubs in large-diameter gears and pul- 
leys and wishes the tool post were shorter so that one 
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FIG.1 THE REGULAR TYPE 





la 

Pood saad 

cocercnnncore Pf -cwsccnccnsve > 
FIG.2 THE SHORT TYPE 


A SHORT TOOL POST 


would not have to use a tool three or four inches longer 
than really needed just to clear the tool-post screw. 

In Fig. 1 is shown the regular type, and in Fig. 2 is 
shown the short one. A comparison will make the use- 
fulness of the latter apparent. 

J. C. STuarr. 

Hartford, Conn. 

# 
A Broaching Die 

The illustration shows a punch and die for broaching 
the small slots in spindles. This was previously done 
in a milling fixture, but by using the broaching die the 
work is executed more rapidly. 

The spindles are placed on the blades A, Fig. 1, and 
are guided by the pieces B and C. The length is gaged 



































SECTION X-X 
Fig. 1 Fig. 2 
A BROACHING DIE 
by the pieces D. The spindle is forced between the blades 
with the punch, Fig. 2. The die is made of two tool-steel 
pieces, between which are inserted the pieces D. This is 
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convenient both when constructing the die and also in 
renewing the parts. These pieces are held in place by 
bolts that also support the bracket G. 

The six tool-steel cutting blades are hardened and 
ground, are held in the brackets by capscrews and are ad- 
justed by means of the setscrews FE and the locknuts F. 
The thickness of the blades and the spacing between them 
are made to conform to the dimensions required on the 
finished spindle. A clearance of '/,, in. is allowed in the 
width of the grooves A in the punch. The dovetailed 
pieces B and the pieces C are tool steel, hardened and 
ground, and the opening between them is 0.010 in. larger 
than the spindle. 

The thickness of the punch is equal to the diameter of 
the spindle and it has the same radius on the end. 

MALCOLM PETERSON. 

Bridgeport, Conn. 

# 
Separating Punchings 

The method I employ for separating the piercings from 
the blanks in punch and die work is shown by the illustra- 
tions. This method is positive, even when the blanks and 
piercings, are almost the same diameter, as for washers, 


etc. By providing a hole in the bolster before hardening 
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PUNCHINGS 


SEPARATING DEVICE FOR 


and attaching a length of tubing to the bottom of the die, 
it will readily carry off the scrap, as shown by Fig. 1. The 
funnel shown in Fig. 2 with tube attached is to take care 
of the piercings where it would not be advisable to have 
a tube of an unsightly diameter. In Fig. 3 is shown how 
I use this device, with pans and tube in position. 
GrorcGe F. KUHNE. 
East Rutherford, N. J. 


— 
~~ 


An Iron Bench Leg 
In most shops iron legs are used under the benches. 
The original iron bench leg, made, I think, by Brown 
& Sharpe, has been copied and modified extensively. It 
was cored and had to be drilled for the feet and top. 
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We had a pattern of one of these legs, but did not find 
it adapted to our needs, as we wanted to make benches 
of various heights; so I designed the one shown. It is 
a success and meets our needs. No machine work is re- 
quired and the legs can be molded any height from 24 
to 42 in. without changing the pattern. 

From the drawing it will be seen that the foot of the 
pattern is loose and can be slid up and down to pro- 


duce the legs of various lengths. This piece is held in 
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PATTERN FOR BENCH LEG 


place by two wood screws, not shown. Holes are drilled 
every inch from the bottom up. By taking out the two 
screws which hold the sliding foot, we can readily move 


it to the required location and square it in the right po 


sition. The leg is also designed to accommodate steam 
coils back of the bench. The thickness of metal all 


with the top and bottom 1% in. thick 
If | were making a new 


around is 3% in., 
The 36-in. leg weighs 84 lb. 


pattern, | would make the thickness not over ;y in. This 
would afford ample strength. 
F.C. Mason. 


Grand Rapids, Mich. 


Enlarging HacKsaw Capacity 
The other day I had to cut off a couple of pieces of tool 
steel from a 6-in. round bar. The only lathe was busy 
and the power hacksaw had only 4 in. capacity and a 12- 
in. blade. By making a new connecting-rod from a piece 
of 114x5¢-in. cold-rolled steel, 1144 in. longer than the 
one on the machine, I was able to cut off the blanks by 
turning the stock over twice. This gave a good job, re- 
quiring about three hours. 
I used a couple of C-clamps to hold the stock against 
the solid jaw of the vise, which was just high enough. 
AXEL HALVorRSEN. 


Albany, Ind. 
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Winding “Water-Tight” Ten- 
sion Springs 


The available data on winding tension springs do 
not give all the necessary facts, and unless one is familiar 
with the kinks, he will get a very indifferent spring. The 
standard test for a coil tension spring is that it shall hold 
water practically as well as a hose. To accomplish this 
the wire must be wound evenly and without abrasion. 

If we understand that a coil spring of this nature is 
made up of a series of slightly elliptical rings each com- 
pressed against a flat surface, we shall then know what 
must be done to make the coils hug together. This may 
be demonstrated by cutting a single coil from any prop- 
erly wound tension spring and noting the relation of the 
two ends of the ring to each other. 

To secure best results, the wire must be fed to the 
mandrel on which it is being wound so that the convex 
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WINDING WATER-TIGHT SPRINGS 


side will be against the wound portion of the spring. To 
insure this being done, I made a pair of male and female 
disks. These are held on an ordinary bolt with a nut, 
and a hole near the head end allows the wire to pass 
through the bolt as shown. The disks are placed one on 
each side of the hole so that the convex face is toward 
the wound spring. The bolt is drawn sufficiently tight 
against the holding bar to maintain the proper resistance 
to winding and the bar is held in the lathe tool post of 
the carriage, which is geared for the size of wire used. Any 
style of mandrel, with slotted end or chuck or lathe dog 
for holding the end of the wire, may be used. 

This description is easily understood by reference to the 
illustration. It is also plain what kind of spring would be 
wound if the disks were reversed. I have used this method 
for winding various sizes of wire of different degrees of 
tension, and it has never failed to meet the water test. 

O. S. MARSHALL. 

Springfield, Vt. 
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Angular Platen for the Shaper 


Before a jig is made for a new part or for a few pie ‘CS 
for special work, certain standard fixtures for the regu- 
lar shop equipment can often be provided instead. One 
of these is an adjustable false platen for the shaper, made 
from a three-sided angle iron, as shown in the illustra- 





MACHINIST 









No. 8 





Vol. 43, 





tion. This allows the work to be held at any desired ang), 


in the reverse way from that which is possible on the main 


table or apron. 

A piece is frequently designed which is quite awkwar 
to machine by any ordinary convenient holding method 
The sleeve shown is a case in hand. There are two doubl 
angular splines in the hole, and the depth, angles and cen 
ter positions must all be fairly accurate. The splines coul: 








ANGULAR SHAPER PLATEN IN POSITION 


not be cut the other end to. The convenience of the false 
platen is obvious in this case. 

When not in use the false platen can be let down in 
ontact with the apron and the regular vise clamped on as 
though the angular plate was off. At the same time it is 
always available when needed. 

Wititiam Dopae. 

Boston, Mass. 


& 

In a paper presented to the Institute of Metals, dealing 
with etching reagents and their applications, it is pointed out 
that hydrochloric acid is used for white metals containing 
high percentages of tin. Either the concentrated or the 
dilute acid may be used. In thé former case the specimen 
is dipped in the acid for a few seconds, and, when sufficiently 
etched, washed thoroughly and dried quickly on a soft rag. 
When the dilute acid is used for rich tin alloys, the concentra- 
tion of the acid may be varied according to the composition 

of the alley. 

Great difficulty has been experienced in the past in landing 
supplies and mail at the Scotch Cap and Cape Sarichef light 
stations, Alaska Owing to the situation of the stations, the 
condition of the sea is very often unfavorable to making 
landings through the surf for days at a time. Measures have 
therefore been taken recently by the Bureau of Lighthouses 
for the purchase of line-throwing guns for these stations, and 
for the Cape St. Elias light station, Alaska, now in course of 
construction. It is believed that these guns will be very use- 
ful in landing mail and in connection with landing supplies 
and transferring the keepers to and from the stations during 
unfavorable weather 
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Using the Small Camera in 
Machine Work 


The possibilities of the small camera are even greater 
than W. F. Schaphorst, on page 1006, Vol. 42, suggests. 
Personally, I get along very well with a 414x314,-in. 
camera, even for comparatively large jobs when supple- 
mented with an enlarging apparatus. 

Enlarging has several advantages over 
printing—the “faking” possibilities are 
instance, on a recent job the upper parts of a machine 
were in a glaring light, the lower obscured. Though it 
is possible to humor slightly a direct-contact print by 
masking or slanting the printing frame to the light, 
the result is never certain. With the enlarger one can 
obscure the image from the printing paper, using bromide 
paper, just as long or as short a time as necessary and 
in the proper positions to give almost any desired results 
within reason. 

In the unequally illuminated machine mentioned a di- 
rect print would have been hopeless. But by masking 
the lower parts about 80 per cent. of the total time, 
keeping the mask moving to avoid a distinct joining, the 
print was practically perfect. 

The possibilities of vignetting, too, are great. In the 
case of a neatly finished machine one can so well bring 
out the main features and get such a nice vignetted effect 
that retouching is hardly necessary, at least for journal- 
istic work. My procedure is to cut a hole in a piece 
of nontransparent paper of the general shape of the parts 
it is desired to leave in prominence. With this paper the 
whole of the bromide paper can be obscured except those 
portions it is desired to print. And by moving the hole 
to and from the enlarger or by side waving or even mov- 
ing it on a circular path, the vignetting may be controlled 
in almost any desired manner. 

In the case of thin negatives the best practice is to 
reduce the light in order to allow sufficient time for 
manipulating the vignetting mask. One word of warn- 
ing here: Reducing the light necessitates experience in 
judging; don’t, therefore, expect to get good results 
right away. Personally, I find it possible to get any 
desired result, judging by the amount of light—to some 
extent by the nature of the subject—falling on the brom- 
ide paper. I find it far better to give an exposure al- 
lowing for full development rather than to increase the 
exposure and control results in the development. For 
when one attempts the latter one must use a slow de- 
veloper, which increases the possibility of staining through 


direct-contact 
greater. For 


oxidation. 

In showing machines in operation in a shop, it is 
desirable to show the background. If sufficient expo- 
sure is given in printing to suit the machine itself, the 
background is unduly prominent and generally must be 
toned down by the retoucher. My method in such cases 
is to make a faint enlargement, to be retouched so as 
to intensify the machine only, leaving the weak back- 


Discussion of Previous Question 
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ground as it is. Where the weakening reduces detail 
in the machine, a guide photograph would be made, of 
ordinary intensity. 
Francis W. Suaw. 
Manchester, Eng. 
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Machinist Instruction in the 
Public School 


Being an instructor in machine-shop work in a voca- 
tional school, I was interested in Mr. Tolman’s article on 
page 159. It would be very helpful if more instructors 
in shop work would tell us exactly what they are doing 
in various parts of the country. The vocational school 
seems to be here to stay, and anything that will help to 
make it of more value to the students and the community 
is to be desired. 

One of the greatest barriers to be removed is the idea, 
which seems too prevalent among the conventional school 
teachers, that it does not require brain to become a me- 
chanic. When they discover a pupil whose brain runs 
with the back-gears in, they at once schedule him as a 
fit candidate for the vocational school. There is an ex- 
cellent opportunity for the elementary teachers to point 
out that a machinist is one of the most valuable members 
of any community, that it requires intelligence to be suc- 
cessful in this line and, incidentally, that a good ma- 
chinist earns fully as much money as the “swell dresser” 
in a dry-goods store. 

We have a class of 15 boys and an equipment of 9 
engine lathes, 1 planer, 1 shaper, 1 miller, 1 cutter 
grinder, 1 vertical drill, 1 sensitive drill, 2 dry grinders, 
1 arbor press and 2 power hacksaws. During the two 
years this shop has been in operation we have built 4 
speed lathes and 6 power hacksaws, two of which are 
in use in our own shop, the rest being sent to other de- 
partments in the school. We also built the arbor press 
and various tools used in the shop. 

[ agree heartily with Mr. Tolman that only commercial 
articles should be made in the school shop. I find it 
difficult, however, to obtain work that will instruct the 
boys in the use of such hand tools as the hammer and 
chisel, or the files. 

To teach the fundamentals of the trade successfully, it 
is necessary to have quite a variety of standard articles 
to build. If these can be secured, much time can be 
saved by having the stockrooms fitted with a number 
of bins to hold different kinds of work. Each bin should 
have an instruction sheet or card with the various pro- 
cesses necessary to complete the work contained in the 
This would help to keep work going in the shop, 
We are pre- 


bins. 
particularly with the more advanced boys. 
paring to build more engine lathes so as to increase our 
shop capacity. 
Georce HEALD. 
Buffalo, N, _s 
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Factors That Cause Accidents 


The letter by George H. Campbell on page 118 re- 
garding foremen is about right, and I agree with him. 
But in order to reach the root of this evil we must look 
a little higher. There we find that many superintend- 
ents think that if a foreman is not constantly at war 
with the workmen he is not on to his job. This, how- 
ever, is both foolish and entirely wrong, but it helps the 
bulldozing foreman to exist. 


W. J. WELLS. 
Brooklyn, N. Y. 


— 
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Miscellaneous Paints Used in 
Machine Shops 


I do not believe that one pattern maker in twenty-five 
can tell anything about shellac varnish, beeswax or putty, 
as explained so clearly on page 943, Vol. 42, by E. H. 
Fish. This is the kind of information that every pattern 
maker should be familiar with, but unfortunately is not. 
He should also know the dangers from the use of wood al- 
cohol and shellac varnish containing oxalic acid. These 
are positively dangerous, and should not be used on cuts 
and bruises, as is so often done in pattern and machine 
shops. I should be very glad to see more of these articles. 

JOHN CAMPBELL. 

Minneapolis, Minn. 


x 


Danger from Overhead Oil 
Drip-Cups 


The article on page 119 about preventing overhead 
oil drip-cups from dropping down reminds me that we 
formerly experienced the same trouble. We have overcome 
this by making the threaded studs on the drip-cups a tight 
fit to the tapped holes in the hangers. We then screw the 
cups up tight and let them stay; that is, we never unscrew 
them to empty the oil. We empty them with the aid of a 
suction hand pump, a ladder and a pail, which do the 
trick in jig time. 

We find that the best and most convenient time for 
emptying oil drip-cups is either during the noon hour or 
when the factory is not running, as then no operator has 
to wait while the oiler is emptying the cups. 

A. B. Forman. 

Waterbury, Conn. 


* 


Snap-Switch Testing Machine 


The device described on page 119 interests me. Many 
different contrivances have been designed for the purpose 
of testing snap switches. The only advantage of a machine 
for this purpose is speed; the results are most inaccu- 
rate. The reason for this is the fact that snap switches 
are not operated by a machine when in service, but by 
a large number of individuals, each of whom will take hold 
in a different way and give varying motions, causing the 
contact to break more quickly or slowly, as the case may 
be. 

There are instances where switches have stood the 
test of well over ten thousand breaks without appreciable 
injury when operated by machines, but would not stand 
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up for one hundred breaks when operated by the genera! 
public. 

One of the best ways to obtain accurate results of the 
life of a snap switch is to have it mounted in a convenient 
place, near where employees congregate at their lunc! 
hour and serving the purpose for which it was intended. 
For the load a solenoid operating a counter could be used. 
This switch should be inspected frequently, and when a 
breakdown occurs with a test of this kind it is safe to say 
you have found the weak place. | 

D. F. Huppie, Jr. 

Brooklyn, N. Y. 
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Utilizing Time-Study Data 


L. H. Ander takes exception on p. 965, Vol. 42, to 
rechucking for the second operation on a typical shop 
job. He claims that good lathe hands would mount such 
jobs on mandrels and turn between centers with a true 
live center. This, I agree, will get an accurate job, but 
how many typical machine-shop jobs need to be dead 
accurate? Take, for instance, a 24-in. gear blank, which 
is a common enough job. How many of these in the 
average shop are finished on mandrels? The accurac\ 
needed demands that one side of the blank be true with 
the bore. This is obtained by facing off one side, turn- 
ing the outside, and facing and boring the hub at one 
setting. Should another gear be pressed on the hub so as 
to make a compound gear, this seat may also be turned. 

Then, instead of removing the chuck, hunting for a 
mandrel, placing the center in the spindle and testing 
it for truth, the lathe hand turns the job around in the 
chuck, trues it up and finishes the job there. Many men 
would sooner rechuck to finish than remove a chuck and 
get a mandrel. Of course when all the boring can be 
done at one time, several pieces being machined in one 
lot, then a mandrel may be the better method of handling 
the job. 

Qne more factor comes to our notice. The work may 
be of a bulky nature and handling facilities none too 
good. Big work necessitates big mandrels, and even 
though weight be cut down to a minimum, using heavy 
tools under poor conditions is wearying to men, and the 
output on small lots is not increased owing to the in- 
creased fatigue of the workman. 

Not every machine is equipped with adequate crane or 
hoist service, and the men who have to mount heavy 
pieces on centers by “main strength and awkwardness” 
do not usually keep up their morning gait all through the 
day. They will take a chance on a slight inaccuracy in 
the work in preference to injury to themselves. And with 
a good workman on the average job the inaccuracy will 
be well within the limits allowed. 

RoLtanp V. HvutcHrnson, 

Brazil, Ind. 


x 

An Artificial Pumice Stone has been produced which an- 
swers all the purposes of the natural stone, which consists 
of a sort of glass rendered porous by expansion. Its constitu- 
ents are sandstone and clay, and there are said to be no fewer 
than 10 different grades of the stone which are manufactured. 
There is a hard and a soft kind designed for the leather, felt 
and wood industries; another kind for stucco workers and 
sculptors; soft, finely grained variety for polishing woods and 
for tin goods; another kind suitable for treatment of litho- 
graphic stones; while other varieties of the artificial pumice 
are fitted for various duties. 
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Government Seeks Data on Capacity 
of U. S.to Make Munitions 





SY NOPSIS—The War Department has addressed 
a letter to many machine shops asking for a state- 
ment as to the capacity of the plants to produce 
forgings, provide machine work, or both, on arti- 
cles that would be required in large quantities in 
case of the emergency of war. Those specified 
are: Common shells, shrapnel cases, shrapnel- 
case forgings, cartridge cases, shrapnel heads, 
shrapnel diaphragms, and fuse parts. 





The European War has upset all previous opinions as 
to the amount of war material, particularly certain classes 
of ammunition, that should form a normal reserve. 
The United States War Department recognizes the fact 
that our arsenals would be unable to produce an ade- 
quate supply of essential materials in an emergency. 
In the immediate past, only a small amount of such 
material has been purchased from private plants. The 
wishes and instructions of Congress have been that so 
far as possible this material should be produced in the 
Government shops. 

With a full realization of the limitations of our Gov- 
ernment arsenals, and appreciating the extraordinary 
changes and unprecedented expansion of facilities of 
American manufacturers who are now producing mate- 
rial for the warring nations of Europe, the Ordnance 
Bureau is seeking information as to the capacities of 
American machine shops to produce munitions. The 
bureau has always kept a more or less complete record of 
plants which are in a position to do this work, but now 
wishes to make a thorough canvass of the country. 

To that end a letter of inquiry, supplemented by a 
drawing giving the general dimensions of a number of 
articles, general specifications as to the material re- 
quired, and a reply blank, has been mailed to many ma- 
chinery-building plants. This is merely a request for 
information, for the War Department expressly states 
that it does not now contemplate purchasing any of the 
material referred to. The text of the letter of inquiry 
follows and the general drawings and specifications and 
form of the reply blank are reproduced. 

TEXT OF THE LETTER OF INQUIRY 

tentlemen: 1. Prior to the outbreak of the present Euro- 
pean war the Ordnance Department compiled from the best 
data then available the probable output of ordnance material 
from establishments in this country that might be expected, 
in the event of an emergency. The enormous expenditure of 
such material in the present conflict however, indi- 


cates that the estimates of the department for a reserve sup- 
of war have been 


abroad, 


ply and for an increased output in case 
too low, and a larger production must be provided for 
2. While it is generally understood that the increased 


demand for war material has resulted in a marked expansion 
in many of the commercial plants of this country for the 
production of this class of material, it is believed that there 
are a number of plants not now so engaged, which with their 
present equipment or relatively minor additions thereto, could 
undertake the manufacture of certain articles, which in the 
event of an emergency would be required in large quantities. 
Among the articles large quantities of which would be needed 
are shrapnel cases, shrapnel heads, common steel shell, parts 
of fuses and brass cartridge cases. These articles with their 
principal dimensions and general specifications are shown on 
the inclosed print and this department would appreciate any 


information you care to give concerning the present or 
prospective capacity of your own plant for their production 

38. A blank for this purpose is inclosed and you will note 
that provision has made for entering the capacity of 
your plant for the forgings without the machine work, for 
the machine work only and for furnishing the completed 
article. Of course, it is to be understood that the department 
is not now in the market for this material and that no promise 
of an order is involved in this inquiry 

4. Where more than a month is required after receipt of 
order to reach the maximum production, kindly state the out- 
put for month until the maximum shall have been 
reached. 

5. Any reply which you may make to this inquiry will be 
considered as confidential if you so desire 

Accompanying each inquiry is this schedule of the items 
concerning which the bureau desires the information as to 
the manufacturers’ capacity 
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COMMON SHELL 

Caliber A B Cc D 
3 in 1.5 2 3 11.6 
3 8 in 1.5 2.5 3.8 14.7 
4 7 in : 1.5 2.8 4.7 18.5 
6 in idk oral 1.5 4.5 6 27 
Note A—3-in. have closed-in base; 3.8-in. made with either 


closed-in base or base plug; 4.7- and 6-in. have base plug. 


No physical qualities are prescribed for the steel in the 
shell, but ballistic tests are prescribed which require that a 
high grade of forged steel, preferably alloy steel, be used 


All shells are subjected to an interior hydraulic pressure 
of 2000 lb. per sq.in. and to an exterior hydraulic pressure as 
follows: 3 in. and 3.8 in., 20,000 Ib. per sq.in.; 4.7 in., 15,000 Ib 
per sq.in.; 6 in., 20,000 lb. per sq.in. on the base and in rear of 
the rotating band and a lesser pressure as will not deform 
the shell, over the remaining portion 





The 4.7-in. shell is tested by firing it through a 3-in 
medium steel ship plate. This requires a heat-treated pro- 
jectile. 

Rotating band cut from copper tubing 
fore nto seat at red heat with de ar hammer 
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SHRAPNEL CASE 


Shrapnel Dia- 


——Shrapnel Case lead *hragm Forging 
Caliber A B cc D E A B C . . A . B 
2.95 in.. 0.3 2.2 2.5 2.95 7.2 2.85 1.7 1.05 2.5 0.45 17.25 3 
3 in.. 0.375 2.1 2.375 3 8.5 2.73 1.7 0.87 2.36 0.45 8.66 3.05 
3.8 in.. 0.5 2.5 2.9 3.8 10.12 3.51 1.7 1.4 2.89 0.55 10.3 3.85 
1.7 in... 0.6 3 3.5 4.7 13 4.25 1.7 2.3 3.52 0.7 13.2 4.76 
6 in.. 0.8 3.9 4.6 6 16.45 5.33 1.7 3.35 4.6 0.8 16.6 6.05 


— 
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SHRAPNEL-CASE FORGING 


Shrapnel-case forgings will have the following minimum 
physical properties and permit of finish machining with rea- 
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sonable ease. Shrapnel cases will have the same physical 
properties: 
Tensiie Elastic Elongation 

Caliber Strength Limit in 2 In. Contraction 
Ee es 8 ae 120,000 90,000 16 per cent. 45 per cent. 
3 in 120,000 90,000 16 per cent. 45 per cent. 
3.8 and 4.7 in 110,000 80,000 15 per cent. 40 per cent. 
6 Skis wcddvecten 110,000 80,000 15 per cent. 40 per cent. 


The maximum elastic limit for the 2.95-in. and 3-in. forg- 
ings and cases shall not exceed 115,000 lb. per sq.in., and in 
case of the 3.8-in., 4.7-in. and 6-in. shall not exceed 110,000 Ib. 

All shrapnel cases will be subjected to an exterior hy- 
draulic pressure of 20,000 lb. per sq.in. up to the rotating 
band seat and to an interior hydraulic pressure of 1000 Ib. 
per sq.in. 

A certain 1000 are also subjected to a 
ballistic test by shrapnel from a gun with 
a maximum pressure of 37,000 lb., except for the 6-in., which 
will be fired with a pressure of 22,500 lb. per sq.in. 


number from each 
firing completed 
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SHRAPNEL-HEAD DIAPHRAGM 


Commercial Cold-Drawn Steel 
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CARTRIDGE CASE 


Drawn Cartridge Brass 




















Caliber A B Cc D E F 
3 = 4 3.5 3.2 0.06 0.04 3.05 10.8 
3.8 in 4.3 4.05 0.07 9.04 3.75 14 4 
4.7 in.. . 5.25 5 0.1 0.05 4.75 16.8 
6 in.. 6.75 6.5 0.08 0.04 6.25 10 

! VIM | 
| “}US Standard, = 

' | \le# Hand B 

A |24 Threads.:..... ) 
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FUSE 


PARTS 
STOCK—LARGE CALIBER 





Forged Steel 


Treated after machining for the following physical quali- 
ties: 


a is Ste Le ke a le a ar de alle le 120,000 lb. per sq.in. 
Tensile strength.... etka bine Gale a eee 140,000 lb. per sq.in 
Elongation in 2 in........... Keen eee6ee a Ee re, 
EE GE ME hii nck cc ctna cdenasees 20 per cent. 


A D 
2.2 7 
STOCK 


Commercial Cold Drawn Steel 
with above physical 


MEDIUM CALIBER 





Some also required of forged steel 
qualities. 
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REAR AND FRONT PLUGS 


Capacity of 
(Name and Location of Plant) 
for the production of war material. 





(Date) 





Monthly Rate of Production in Units 





One Shift Two or More Shifts 


Name of Article 
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Shrapnel case: 
2.95” or 3” 
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Stock (large caliber) ——- — 
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Rear plug (large caliber) ———— —— —— —___ ———__- — 
Rear plug (medium cali- 
ber) ——— ———— ——— —— 








Front plug —_——— — — — 





FORM OF REPLY BLANK 





& 
French Embargo on Machine Tools—The exportation from 
France of machine tools and parts thereof is prohibited by a 


decree in effect Aug. 1. The Minister of Finance is author- 
ized to permit exportation in particular cases, and applica- 
tions should be addressed to him. 
x 

Electricity in Drydock Operations—A Norfolk shipbuilder 
has applied electric power to drydock operations. The time 
now required to lift a vessel high and dry is seventeen min- 
utes, with an energy cost of about $4.50, compared with an ex- 
pense of from $12 to $15 and a half a day spent in the old 
method. Twelve 20-hp. electric vertical motors coupled to 10- 
in. centrifugal pumps do the work. 
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Cutting a Spiral for a 3-In. 
Range Dial 


By O. G. SIMMONS 


The job here described came into the Naval Gun Fac- 
tory, Washington, D. C., about 11 years ago. I have re- 
cently learned that it is still done in the same way and 
on the same apparatus. 

This shop had some expert mechanics. 
number there was one whom they called Sammy, a young 
fellow who looked even younger. He had the knack of 
getting a job out just a little quicker, with a nicer finish 
and right to size, than the others. All respected his 
knowledge of just how to tackle a job, and when anything 
new came along—some new thread for which they did not 
Sammy was the man to see. He was 
He wanted the 


Among the 





know the gears 
ambitious and wanted to become a boss. 
power to tell the men and to instruct them how and what 
to do. He was more concerned about this than about any 
increase in pay that might be attached to a boss job. 

The first assistant, John Ingel, told Sammy one da\ 
that to get ahead he must not follow anybody, but lead 
the bunch and set his own standard. He had been in that 
shop since its construction, two years, and had been run- 
ning a brand new 24-in. by 10-ft. Hendey lathe. He had 
been the first man on it, and took a great deal of pride 
in both its appearance and the quality of work which left 
it, as few men would. 

Thus it happened that all new, hard lathe jobs went to 
Sammy’s lathe, with simply the blueprint and order num- 
ber; and so it happened that the job of getting out 3-in. 
range dials, 300 of them, went to Sammy. It consisted 
in the usual procedure of sending the blueprint, the order 
number and a bunch of castings. This time, however, 
Johnny Ingel brought the print and order number to him, 
with the instructions to get a half-dozen out as soon as 
possible. 

Sammy smelt a rat right away, for Johnny Ingel never 
brought a job to him in person unless there was some 
very good reason for it. So he forgot everything and 
began to size up the new job. He saw that the casting, 
as shown in Fig. 1, was of manganese-bronze and I could 
see he didn’t like it a bit, but he chucked one and started 
a roughing cut across the face. When the roughing cut 
was across, he sized up the face of the casting, which 
showed that small particles of some very hard substance 
were scattered all through it, and he felt that he would 
have trouble in getting a good finish and a good, straight, 
true job. 

He changed cutters, took another cut across the face 
and then turned the outside down to within about one- 
hundredth of size. He did this to all six castings, and 
then roughed out the other side and drilled a 43-in. hole 
through. Then he went to the toolroom and bluffed the 
keeper into letting him have a new three-jawed universal 
chuck, which he placed in his big chuck, trued up, and 
then in turn chucked the roughed-out casting with the 
hub end out. He finished the backs of all six in turn, 
boring and reaming to size by hand before unchucking. 
He turned the angle by setting the compound rest over, 
taking out the screw, locking the cross-slide by means of 
the gib, and then attaching a bar from the cross-slide 
screw securing member to the top of the compound rest. 
Then he threw in the cross-slide feed so the compound rest 
fed the tool along the angle, as shown on the drawing. 
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He was very careful in finishing the backs of the cast- 
ings, running at high speed, but with a fine feed, using 
emery cloth to bring to a polish. He then chucked the 
partly finished dial in the three-jaw universal chuck, 
placed a plug gage in the reamed hole, and centered it 


with a Bath indicator in tool post. 
being new and unstrained made this possible. 


The universal chuck 
The chuck- 
ing, of course, was done on the edge of the periphery ol 
the dial. 
using a straight-edge as a guide as to the dial springing. 


Sammy then proceeded to finish the face to size, 


I noticed he was very careful in this, as when turning the 
back. 


true. 


But Sammy was some mechanic and the dials came 
After facing off to the proper thickness, which is 
rather thin for the diameter, he ground a cutter 0.10 In. 
wide and placed it in the holder (Sammy seldom removed 
the ho'der after starting a job) and proceeded to cut the 
circle, setting his tool previousl) for depth by means of 
a 0.10-in. drill. 
pered the diameter and moved the tool in and out and to 


He then locked the carriage stop, cali 


and fro, until the ring groove was finished. 

Sammy finished the whole six in this manner, after 
which he took them to a surface plate, and by using a 
Brown & Sharpe height vernier gage, accurately located 
the center lines and the portion of the groove tangent to 


spiral. He center-pule hed the interse ting lines, using a 
glass, and with a pair of tool-maker’s dividers scribed 
several small circles on each dial. Then he went to a 


sensitive drill and drilled a hole 0.15 in. diameter, or the 
width of the groove, and 0.10 in. deep, having been care- 
ful, before getting to the depth, to grind the drill flat, so 
that it could not be detected when the groove was cut. 
The next job was to cut the spiral groove, and he didn’t 
hesitate one minute. _He trued up the dial in the manner 
previously described and took a squint at the change-gear 
Ile geared up the lathe to cut 
Ile knew that the spiral pitch 


box of his Hendey 24-in. 
the spiral pitch of %4 in. 
was equal to one-fifth of the helical pit h. 

Sammy finished the six dials complete in 48 hours. 
They then went to a Pratt & Whitney die-sinker, where 
These 


six were graduated in a miller machine, using the index 


the straight part of the groove was milled out. 


head to get the proper spacing. 

The proposition of making these dials easily and quickly 
was a serious problem as about 300 would be required on 
this order. We knew the Government wanted about 1200 
of these sights in all, and already contracts had been 
placed with outside concerns at an average price of $1200 
apiece. We had successfully bid for 300 but it was real- 
ized that if more orders were to be had, it would be neces- 
sary to materially cut our figure. It may not be generally 
known that government shops are compelled to bid in 
competition with outside shops for work of this kind. 

So Sammy said to Johnny Ingel : “We've got to cut the 
time on these jobs in order to get a look-in on future busi- 
ness. See that I get good castings without the little hard 
diamonds all through the metal, and then let me make a 


jig so as to cut this spiral and the straight part at one 
setting, and I’ll cut out not less than six complete dials 
per day of eight hours. Get me a disk of cast iron 3 in. 
thick and 16 in. in diameter and a forged bracket for the 
compound rest.” 

While Sammy waited for the casting and forging, he 
turned up roughly 100 dials in the manner previously de- 
scribed. He made an adapter for the three-jaw universal 
chuck and screwed it upon the nose of the lathe spindle. 
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By this time he received his casting and immediately 
began on his jig. He turned the diameter to 16 in. as 
far back as the jaws of the chuck and faced off and turned 
a short nose to fit the faceplate. This enabled him to 
remove and restore in position on faceplate and still run 
true. He then drilled two line with the bolt 
slots of the faceplate, and tapped out 5¢ in. and bolted 
to the plate. He then finished turning and faced off and 
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FIG.2 


CUTTING A SPIRAL FOR A 3-IN, RANGE 


cut out the jig to enable him to not only hold the dials 
true, but also to fit them to when turning the backs. 


MAKING THE JIG 

He then drilled and bored a true hole through the cen- 
ter of the jig, through which he passed a bolt to secure 
the dials at the center, making use of the 7g-in. reamed 
hole in the center. He next found the position where 
the spiral should end and the straight part begin by laying 
the casting off on the surface plate. By placing a turned 
dial in the jig upon which he had previously laid off the 
center of the straight-line groove, he scribed on both the 
jig and the dial radial lines passing through the straight 
lines and extending on out to the diameter of his cast-iron 
jig disk. He placed his tool-maker’s dividers at the points 
of intersection and the points of tangency of the two 
spirals (not as yet cut, but with their position marked 
off). He then struck ares on the radial lines, using as a 
center the points on the straight line drawn on the dial, 
as shown in Fig. 2. Then he joined these ares together 
and remarked to me: “The the straight-line 
groove in the dial will be only in proportion to the sizes 


error of 


of the jig and the dial cut, so, as there appears to be 
quite a difference, it is very much in favor of the dials 
heing correct, and a little error of the milling-machine 
man won’t count.” 

Sammy got the jig ready in less than a day’s work, and 
milled the curve out himself. This done, he geared up his 
lathe and cut the spiral, so that when finished, you could 
not detect where the spiral left off and the curve began. 
He was now ready for his forged piece, which he bolted to 
the compound-rest base, and placing a drill in the chuck, 
he drilled out his forged piece and reamed it to take a 
hardened-steel stud which, in turn, fitted into the groove 
of the spiral so that the width of the groove would be one- 
half the pitch, or 8g in. The stud therefore was 3 in. 
in diameter. The night man had been working on the 
dials, so it was not long before Sammy was ready to cut 
the spirals in the batch of one hundred. 





DIAL 
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I saw Sammy one morning bolting the jig to the face- 
plate and the bracket to the base of the compound rest. 
He ran the stud of the bracket into the groove of the 
spiral in the jig, and having removed the screw from the 
cross-slide, ran the stud in the groove, using a little oil 
to lubricate the path of the stud. He placed a dial in 
the jig and got hold of the little square-thread cutting tool, 
and ground sufficient clearance on the side of the cutter. 
He was able, by adjusting his compound 
rest, to set the point of the cutting tool 
at the proper place with respect to the jig, 
so that the measurement of 0.40 in. from 
the point of tangency to the periphery of 
the dial would be correct. He was also 
able to set the tool so that the tangent 
line would be at a true right angle to the 
center line. He accomplished this by rais- 
ing or lowering the tool above or below the 
center. He turned out 42 dials all ready 
for the graduations that first day, includ- 
ing setting up. 

It is interesting to note that the second 
order for 300 of these sights was placed at 
$350 each. 
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Forming Metal Loops 
By E. A. THANTON 
The small space-lever bumper-brackets used on Steno- 
type machines made by the Stenotype Co., Indianapolis, 
In«., closely resemble the parts of a hinge, as shown at A. 
The blanks are first cut to length and the screw holes 
They are then set vertically into a recess in 
The hinged piece B is next pressed 


This 


pierced. 
the device shown. 
down, and the upper lever C is pulled downward. 

















DEVICE FOR FORMING METAL LOOPS 


bends the upper part of the blank at about right-angles 
with the rest. The lever is then raised and the piece B 
set into the position shown. The wire D is next laid 
against the blank under the bend, and the lever £ is 
pulled. This forces the former F inward and curls the 
metal over the wire. With the former drawn back out 
of the way, the piece is easily lifted out and stripped off 
the wire leaving the former ready for the next piece. 
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Are You Fully and Patriotically 
Co-operating 


Pages 343 to 354 of this issue are addressed to Amer- 
ican machine-shop managers. As an initial step in pre- 
paring for any national emergency the Government seeks 
information as to the capacity of American machine 
shops to produce certain articles of war material—those 
that would be required in enormous quantities in case 
of war. 

The American Machinist appreciates that American 
manufacturers will not letter or any 
urging to comply with the request of the War Depart- 
ment. It is a patriotic duty for a machine-shop man- 
ager to register the capacity of his plant. 

It is far from likely, however, that the mailing list 
of the Ordnance Bureau carries the names of all shops 
which are in a position to produce some of the articles 
In such a case a manufacturer can patriot- 


need a second 


specified. 
ically coéperate by supplying the information in regard 
to the capacity of his plant, even though he has not re- 
ceived the official request. The text of the letter, the 
form of the reply blank, and the drawings and general 
specifications reproduced in this issue will serve as a 
guide to anyone who has not received the request direct 
from Washington. 

Have you filed a statement of the capacity of your 
plant? Are you patriotically coéperating ? 

xz 


Fundamentals of Rifle Making 


When the builder of lathes or any other kind of ma- 
chinery anticipates a large demand for his products, he 
begins by making sure that everything is in readiness so 
that he can obtain castings with the least possible delay. 
If a large number are likely to be required in the shortest 
possible time, he provides for this by making as many sets 
of patterns as seem necessary, so that these can be dis- 
tributed among the various foundries and the castings 
produced in large quantities. 

Is not this a valuable precedent for the United States 
arsenals and other shops producing military rifles? These 
are the most-used implements of war, are comparatively 
short-lived in actual service and are required in thous- 
ands and millions during any large conflict. 

Drop-forgings play a most essential part in the manu- 
facture of rifles, being equal in importance to the barrel 
itself, and one of the main difficulties in rapid produc- 
tion would be the obtaining of sufficient forgings to 
carry on the work. 

This is aggravated by the fact that it is almost im- 
possible to obtain die sinkers at the present time, all 
those in the drop-forging industries being very much in 
demand, with not enough men to go around. And when 
we consider that the life of a drop-forging die of this 
kind is only from 10,000 to 12,000 pieces, it can be 
readily seen that this becomes a serious problem. This 


Monn 


Sill 


is one of the fields where the introduction of machine \ 
has been very slow, but is being accelerated by the pres- 
ent demand; and engraving machines, which can make 
from a single pattern, as many duplicate dies as neces- 
sary, are finding their way into this field. 

Realizing that the present die equipment of our ar- 
senals is inadequate for the rapid manufacture of rifles, 
one of the best preparations in this direction would be 
the making of as many sets of dies as are likely to be 
required, keeping these until the emergency for their use 
shall arise. They could be readily stored in any of our 
arsenals and distributed among the various drop-forging 
The cost 


would be comparatively small, and this is one of the forms 


shops immediately, should the necessity occur, 


of preparedness which should receive careful considera- 
tion. 
x“ 


Unmechanical Inspectors and 
Cost of War Material 


One of the defects charged against our form of govern- 
ment is that a civilian is usually put in charge of arm) 
or navy matters and that he does not always heed the 
advice or take advantage of the experience of those whose 
lives have been spent in the service. Some of these who 
are manufacturing munitions for the warring govern- 
ments seem to have a good reason to believe that there 
may be another side to the question, and a side with which 
we should be thoroughly familiar. 

Recognizing the fact that this is largely a war of ma- 
chine shops, as has been pointed out before, it should be 
very plain that machine-shop men should be consulted 
as to the way the work should be done. For, just as the 
civilian knows little about the technicalities of ammuni 
tion, so does the average officer know little about actual 
machining operations or even the mechanics of the design 
of the piece being made. 

With all due respect to the drafting fraternity, there 
are still some frightful examples of design perpetrated and 
ent into the shop to be made, designs which are occa 
sionally unmakable but often demanding much 
more work and more difficult work than is necessary to 


more 
secure the desired result. No modern manufacturer sends 
a new machine into the shop to be made without calling 
some of his shopmen into consultation as to the problems 
involved in machining the parts and in assembling them. 

But just as the civilian head of the department may 
ignore the experience of the army officer, so this officer 
in turn too often ignores the man in the shop who is to 
make the ammunition the officer has designed. And this 
very fact is holding up the production of war material 
more than we realize. 

One type of primer plug, for example, an innocent look- 
ing little piece of brass a little over an inch in diameter 
and about the same in length, is said to have 84 inspec- 
tion gages used on it. A good shopman could probably 
reduce this to 8 and secure plugs that were equally satis- 
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These gages include the root and outside diam- 


factory. 
pitch 


eter of thread, but quite ignore the real essential 
diameter; in fact several of the inspection officers didn’t 
know such a thing existed. <A short thread of fairly coarse 
pitch must run out into a groove next to a shoulder. This 
groove is so narrow that it is impossible to run a full 
thread clear over it with a die, so a hand-sizing die must 
be run on afterward. And exactly the same result coud 
be secured without any groove, by simply counter-boring 
the hole into which it screws in the base of the cartridge. 

In some cases holes as small as 34 in. have to be re- 
cessed at the bottom for the tap to break through, when 
a slight change in design would make any recess entirely 
unnecessary. Tolerances are so small in some cases that 
& Maximum screw will not go in a minimum hole, and 
these things go on without number. This is aggravated 
by the fact that the inspector usually has no discretion 
in the matter whatever. 

The essential part of all this is that it retards produc- 
tion, which is even more important at the present time 
than the added cost of manufacture. Every unnecessary 
delay of this kind prolongs the war, increases the number 
of men killed and the 
widows and orphans and the amount that must be paid 
for pensions, and increases the burden of war debt that 
is being piled up on every side. And while at the present 
time the other fellow is paying the bill, we should profit 
by the example and put our own house in order. 


wounded, adds to numbers of 


“ 

The Need of Good Inspectors 
The proper inspection of work is always a serious prob- 
iem and becomes doubly so in times of stress, like the 
present. 
keep their product up to standard when every mail brings 
urgent letters and both telephone and telegraph wires are 
kept hot with insistent demands for hastened delivery. 
In some cases, knowing the character of work to be done 
on the machine, it might be easily possible to pass some 
work below standard and still have the machines plenty 
Yet the builder knows 


Builders of machinery have no easy task to 


good enough for the work in hand. 
the lurking danger of after-results. 

When the present stress is over and the machine is put 
to work on some more useful product, something which 
requires even greater precision, it will hardly do to allow 
it to be found wanting. Presumably, the maker’s name 
will still be on the machine (unless replaced by some 
industrious second-hand dealer) and in any case he can 
be easily traced if all is not right. For this and other 
reasons the standard must be maintained even at a sacri- 
fice in output, and it is often a real sacrifice by reason of 
the difficulty of securing proper inspectors, this being 
a real problem in most shops. 

Some, to be sure, dé not place so much dependence on 
inspectors as a separate institution as others, but in such 
cases it will usually be found that the foreman is really 
an inspector in addition to his other duties—a somewhat 
doubtful combination in most instances. 

This problem is aggravated by night work, unless a 
complete double or triple force is organized. And even 
this leaves the inspection problem somewhat unsatisfac- 
tory, as it is more difficult to do good inspection work at 
night unless the lighting is exceptionally geod and free 
from misleading shadows. Some shops, even with a night 
force, do all inspecting by daylight for the double pur- 
pose of having it all done by one gang of men and of 
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avoiding errors dve to an inspection by artificial light. 
Does not the whole problem indicate that it behoove: 
us to pay even more atention to the training of inspectors 
than is now the case; to select boys with the necessary) 
refinement of touch and sight and with enough sound 
common sense for a foundation on which experience can 
build the real good judgment required by the best type 
of inspection? For while we can employ comparatively 
low-priced boys and girls to try gages on work of various 
kinds, the real inspector is an entirely different proposi 
tion. And it is real inspectors that we are sadly in need 
of at the present time. 


rs 


Complaint from South America 


Duncan N. Hood, our representative in South America, 
sends the following information : 

“There is considerable complaint here that some Amer 
ican manufacturers are charging exorbitant prices 
prices far above their regular ones that prevailed prior 
to the war. Merchants say they will pay these prices now 
because they have to, but will immediately buy again in 
Kurope after the war is over unless Americans treat them 
One buyer gives this incident: He cabled to an 
American firm for the price of steel balls. He had been 
accustomed to buy of Krupp in Germany. The American 


price was four times the former German price.” 


fairly. 


Americans are accused of many things simply because 
of the acts of an unrepresentative minority. As a whole, 
American machinery builders cannot afford to have their 
reputation injured by the acts of a few. Neither by an 
exorbitant increase in price nor by a flagrant decrease in 
quality in particular instances should American products 
be judged. But the unfortunate fact is that judgment is 
made up on such incidents. Just at the present time, 
when earnest efforts are being made to strengthen the 
cordial business relations between North and South Amer- 
ica, such minority acts cannot be too strongly condemned. 

x 
Metal-WorkKing Machinery 
Exports During June 


Metal-working machines worth $3,088,541 were shipped 
from the port of New York during the month of June, 
the last month of the past fiscal year. Great Britain, 
as the country of destination, led with total of $1,468,- 
195; France, in second place, took $1,060,766 worth; 
Russia was third, with a total of $406,973. 

The amounts taken by other countries, with the ex- 
ception of Italy and the Netherlands, are insignificant. 
In contrast with immediately preceding months the 
three Scandinavian countries combined only took $15,963 
worth. The countries other than those mentioned, tak- 
ing more than $5000 each, with the amounts, are: Italy, 
$38,085; Netherlands, $23,096; Switzerland, $10,847: 
Cuba, $10,130; Norway, $8961; Argentina, $6085. 

Better machinery is just ahead of us. The machine 
builder now has a knowledge of design, variety of 
material and resources of construction that were never 
before available. As a spur he faces diversified and in- 
sistent demands for the product of his imgenuity and 
skill such as were never known before. The promise of 
the immediate future is better machinery, and then just 
beyond still better machinery. This is progress. 
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Grinder for Projectiles 


The illustration shows a new grinding machine made 


by the Ford-Smith Machine Co., Ltd., Hamilton, Can 
ada, for grinding 4.5 in. 
however, equally suitable for shrapnel. As will be seen, 
this machine is of the wide-wheel type, grinding the 
entire length of the shell at one operation, The truing 
device, as well as the former which guides it, is shown 
the 
many-as 65 shells can be ground to gage with one truing 
of the 


belts, one at each end of the grinding spindle, while a 


in front of wheel. Experience has shown that as 


wheel. Ample power is provided by two 6-in 











high explosive shells, It is, 








GRINDER FOR PROJECTILES 


single t-in, belt drives the shell being ground through 
a 4 to 1 gear reduction. 
eter by 314 in. 
lb, and requires about 25 hp. 


The wheel is 20 in. in diam- 


form face. The machine weighs 7500 
It includes pump, tank, 
water arrangements and a special form-truing device. 


Machines for Nosing and 
Banding Shells 


Some types of steel shells have to be nosed, or have 
the ends forced in, after they have been forged to shape. 
For this purpose the Hydraulic Press Manufacturing 
Co., Mount Gilead, Ohio, has brought out the vertical 
150-ton Fig. 1. The end of 
the shell is heated and set in a centering die on the 
platen of the press, It is then into the die, 
which closes in the front end to the desired shape. 


forming press shown in 


fe re ed 


Around one of the rods of the press is a two-arm load- 
ing attachment, which revolves and enables the operator 
An index- 
ing notch in the end of the arm enables the shell to be 


always to have one shell ready to be pressed. 


accurately located by the indexing pin shown and per- 


mits very rapid working. It is operated either direct 


from an independent pump or from an accumulator 
ystem, as may be most convenient, 
Fig. 2 


forcing the copper bands on the shells after the groove 


The machine shown In has been designed for 

















FIG. 1. 150-TON PRESS FOR NOSING SHELLS 

















FIG. 2. PRESS FOR BANDING SHELLS 


has been turned to receive them. This is a four-cyl- 


inder hydraulic press, which forces the band into position 
from four points, using from 20 to 75 tons, as may be 
The three times to 
insure uniform pressing of the copper band, 


necessary. shell is turned two or 
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Air Hose Coupling 


The aim of the air hose coupling illustrated herewith 
is to secure both ease of attachment and durability after 
it is in place. The device is distinctive, as can be seen 
from the sectional end, in that it makes no attempt to 

















NEW HOSE COUPLING 


apply pressure to the outside of the hose. The outer 
member simply receives the end and holds it as it is 
forced out by the cone being screwed inside the hose. 
This makes a tight connection, which is particularly 
adapted to compressed-air connections for air tools of all 
kinds, and can of course be used in other places. It is 
made by the National Hose Coupling Company, Chicago, 
Il. 
oy 


Special Cutting-Off Machine 


The machine shown was specially designed for cutting 
off all sizes of round bars from 11% in. to 6 in. in vana- 
dium and special alloy steels, as well as shafting bars, 
ete. It is built for heavy rolling mill work and weighs 
approximately 11,000 Ib. 

The machine is driven by a 20-hp. motor and is capable 
of cutting off shell and shrapnel bars at the rate of one 

















SPECIAL CUTTING-OFF MACHINE 


cut in forty to fifty seconds on 3-in. round material. It 
is equipped with two universal chucks and has a double 
cutting head, one on each end. There are four tools in 
each cutting head, and four tools working on the mate- 
rial at one time are calculated to secure rapid production. 

The machine is provided with a special apparatus for 
hacking the tools out by power at the completion of the 
cut, and by means of this apparatus the four tools are 
handled quickly. It also has an automatic stop which 
throws the tools out at the end of the cut. A receptacle is 
provided for a liquid for lubricating the cutting knives, 
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and a rotary pump is furnished to pump the liquid for 
lubricating the cutters. 

An advantage claimed for this machine where it is 
necessary to cut from 14- to %4-in. stock off the end of 
long bars is that the bars are put into the machine and one 
end is cut off by one cutting head; the bar is then pulled 
through the machine and the other end is cut off by the 
other cutting head, which eliminates the necessity of tak- 
ing the bar out of the machine and turning it end for 
end. 

The machine is provided with a measuring gage for 
short lengths, which is attached to one end to be used in 
shell and shrapnel work, as well as on short pieces. Two 
specially designed stands are used with the machine for 
carrying the material, allowing it to revolve on these 
stands while being cut off. The machine is a recent prod- 
uct of the Brightman Mfg. Co., Columbus, Ohio. 


Dial Indicator with a Dust 
Guard 


In order to protect the delicate working parts of their 
dial indicators from dust and grit, Randall & Stickney, 
Waltham, Mass., have devised a dust guard containing 
suitable packing to slip over the spindle of the dial gage. 
This guard is held in position by -a friction spring 
and is adjustable to the movement of the spindle. As 
this movement is % in., there is ample room for the use 
of the guard. The guard is shown in place in Fig. 1, 





>>> > 


























FIG. 2. DIAL INDICATOR 


while Fig. 2 shows a new low-cost dial gage which has 
been recently placed on the market. As will be seen, the 
dial is graduated to 50 in each direction, but 100 gradu- 
ations can be supplied if desired. This gage reads to 0.001 
in., and can also be furnished for metric measurements 
when desired. 


x 


A Cup Pointed Set Screw makes a very fair substitute for 
a rivet-set in case of a hurry job when all the regular tools 
are not available. 


“— eo 


-y_T 
Seas 
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METALS—The market is dull. Copper is decidedly inac- 
tive and the price has been lowered. There has been some 
business done in tin but interest is lacking. The lead mar- 
ket is dull and the price has been reduced. Spelter remains 
unchanged. 

PIG IRON—Quotations were current as follows at the 
points and dates indicated: 

Aug. 13, July 16, Aug. 20, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $11.00 $9.75 $10.00 
No. 2X Northern Foundry, New York. 15 25 14.25 14.50 
No. 2 Northern Foundry, Cc hicago.... 13.75 | 13.00 14.50 
Bessemer, Pittsburgh... 15.95 14.95 14.90 
Basic, Pittsburgh........ 14.90 13.90 13.90 
MISCELLANECUS METALS—NEW YORK 
Aug. 13, _ | July 16, | Aug. 20, 
1915 | 1915 | 1914 
_— —Cents per pound——————. 
Copper, electrolytic  Gastens | lots). 18.50 20 .00 12.50 
, ae ; 35.00 37.50 60 00 
Lead ekeus 4.50 5.75 2.90 
Spelter......... 22.00 | 22.00 5.75 
opper sheets, base. 24.00 | 25.00 18.50 
Copper wire (carload lots).. 25.00 28.25 15.00 
Brass rods, base............ 26.25 | 25.50 13.624 
Brass pipe, base. 31.00 | 29.00 16.00 
Brass sheets. 24.00 26.25 13.87} 
Solder $ and } (case lots) 25.00 27.50 32.50 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Aug 


13, | July 16, | 
1915 | 


| 1915 


—Cents per pound— 
60 


i in detenknenesso oho 2.60 2 

ed tues s 2.50 2.50 
eS rere Per 2.45 2.45 
Nos, 18 and ee 2.40 2.40 
ae 2.35 2.35 
EE ee 2.25 2.25 
No. 12 Black. YP Os 2.20 2.20 
No. 28 Galvanized. . naaewalan 5 50 6 00 
No. 26 Galvanized.... .... > 20 5.70 
No. 24 Galvanized.... .......... >. 05 5.50 


STEEL SHAPES FROM JOBBERS’ WAREHOUS 


Aug. 20, 
1914 


| 


Whotototorotor } 


wy) 


E, NEW YORK 


Aug. 13 July pe. | Aug. 20, 
1915 | 191 | 1914 
— or nts per pound — 
er 1.95 85 85 
ee ane ss nha BO Oe lee 1.95 1.90 1.90 
Machinery steel (bes ssemer). 1.90 1.80 85 
COKE—Prompt furnace coke has slumped further and 


contract quotations have become nominal. The 


Furnace quotatior 


1s 


f 


s. 


coke market stands as follows: 

practically nominal: Prompt furnace, $1.50; contract 
to Oct. $1.75; to Jan. 1, $1.85@2; prompt foundry, 
2.40; contract foundry, $2.25@2.60, per net ton at oven 


Connellsville 


being 
urnace 


$2.2 


0a 





COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York. 
Thickness of - — Outside Diameter in Inches 
Wall, B.W.G r 3 } ' 3 j 1 1 
6.75 6.75 6.75 7.37 8.68 9.35 10.26 12 42 
18 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16.. 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
12.32 2.32 12.32 14.58 17.16 20.00 22.54 27.73 
3 16.83 20.09 23.52 26.79 3 
DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 
grade, 25% off. 
At these discounts the net prices are as follows 
ROUND POLISHED DRILL ROD 
First Second Third 
Size, in Grade Grad Grade 
#% to 14 in..... 37. 50e 30 .00¢. 17. 5 
i to # in...... 41. 25. 33 .00¢ 19. 25e 
ys to $in..... 45. 00¢ 36.000 21.00¢ 
0.178 to 0.4218... 56. 25¢ 45. 00c. 26. 25e¢ 
0.125 to 0.270 i 62. 25e. 49. S80c. 29. O5e. 
0.202 to 0.120 67 50e 54. 00ce. 31. 50c" 
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SWEDISH (NORWAY) IRON—The supply is so limited at 
present that all prices are withdrawn. The demand is so great 
that large dealers are making every effort to pick up an) 
quantity in small lots. 

OLD METALS—Very little business is being done and 
prices remain nominal as follows Copper, heavy and cruc 
ible, 15¢c.; copper, heavy and wire, 14.! copper, light and 
bottoms, 13c.; heavy brass, ldc light ‘br ass, 8.5c heavy ma 
chine composition, 11.5c.; heavy lead 3.75c.; tea lead, 3.5c.; zing 


scrap, 10c. 


ANTIMONY—Prices remain unchanged, Cookson’s selling 





at 50 to 55c. per Ilb., Hallett’s at 42 to 45c., and other brands at 
40 and 4l1c. 
_ WELDING WIRE (SWEDISH)—The demand is still exces 
sive and it is very difficult to get any amount of this ma 
terial. Quotations for the present have been withdrawn. 
MACHINE BOLTS—The current market price is 70 an 
10% off the list price. To steady customers and for large 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows: 
—-— - Dia. .eter 
Length } . j 2 1 in 
1} in $0.46 $0 65 $1.39 $1.04 $2.84 $4.07 
2 in 0.48 0.69 1.50 2.07 3.02 4.32 
24 in 0.50 0.73 1.60 2.21 3.21 4.56 
3 in 0.53 0.79 1.71 2.34 3.40 4 80 
3} in 0.55 0.82 1.8) 2.48 +. 59 5.04 
MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 
HOT ROLLED ROUNDS 
10,000 Ib 2000 Ib 500 Ib Leas than 
Size, in and Over and Over and Over 500 Ib 
to * 24. 75e. 25.75¢e 26. 25e. 27. 25e 
to 1} 24. O0e. 25. 25e 25.75e 26. 7he 
1#} to 2] 25. 00e 26. 2he 26.75 27. 7he 
2th to 4 . 26. 75¢ 27 25e 27. 50e 28. Ste 
HOT ROLLED FLATS 
W —_ in Inches— 
Thickness, in i} tol 1} to 2} 2] to 6 
ttos 20 (We 28 Oe 
tol : 28 O00 27 We 26 Oe 
I* to 2 26, ODe 2h OM" 
STANDARD MACHINERY STEEL Rounds and squares 
are quoted at the following net prices in 100-Ib. lots, New 
York: 
Diameter, Diameter, Diameter, 
in Per 100 Ib in Per 100 Ib in Per 100 1! 
iH $1.10 2 $2.60 4} $3.00 
4 3.60 3s 2.60 5k 3.10 
vs 3.00 3h 2.75 2% 3.35 
; 2.80 3: 2 85 6h ; 60 
, 2.70 i} 2.90 6 RH 
STANDARD PIPE—Prices are steady for galvanized pips 
Discounts are for carload lots f.o.b. Pittsburgh are as follows 
Black Galvanized 
, to 2-in. steel, butt welded 79% 57% 
2% to 6-in. steel, lap welded 78 56% 
At these discounts the net prices of pipe in cents per foot 
in carload lots are as follows 
_ Cents Cents 
Diam- Galvan- Diam- Galvan 
eter Black ized eter Black ized 
“ -in 2.43 4.88 2-in 7.77 15.72 
l-in 3.57 7.22 2% -in 12.87 25.44 
1% -in 4.83 9.77 S-in 16.83 33.27 
1%-in 5.77 11.68 t-in 23.98 47.41 
SEAMLESS DRAWN TUBING (Iron Pipe Sizes) The 
price for brass tubing remains unchanged but there has been 
a drop in the price of copper shapes Current prices from 
jobber’s warehouse, New York, are as follows 
Diam., In Brass Copper Diam., In Brass Copper 
% 34.00 32.50 31 33.50 
1 34.00 52.50 4 34.50 
11 34.00 32.50 i, 36.50 
1% 24.00 32.50 5 38.50 
hr 24.00 32.50 6 39.50 
2% 34.00 32.50 7 41.50 
he 24.00 32 50 8 43.60 
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METAL WORKING 


NEW ENGLAND STATES 


Bids are being received by S. W. Stillings, Arch., 101 Tre- 
mont St., Boston, Mass., for ‘the construction of a one-story, 
15x30-ft. garage ‘for Thomas Chandler, Brookline, Mass. 

The Blanchard Machine Co., Cambridge, Mass., has award- 
ed the contract for the construction of a one-story, 25x60 ft. 


addition to its machine shop. Monks & Johnson, 78 Devon- 
shire St., Boston, Mass., is Arch. 
The National Garage Co., Corey St., Everett, Mass., will 


addition to its garage by day 


build a one-story, 32x67-ft. L 
labor. A. C. Loring, 53 State St., Boston, Mass., is Arch. 


Charles H. Earnshaw, Fisherville, Mass., will build a pub- 
lic garage with latest modern equipment. 

Morton & West, Arch., 16 State St., Boston, Mass., will 
soon award the contract for the construction of a garage at 
Newton Center, Mass., for the Crystal Lake Ice Co. 

The American Tube Co., Somerville, Mass., will build a 
one-story, 178x248-ft., brick addition to its plant at 
Somerville Ave., to cost $58,000. 


The contract will soon be awarded by C. A. & F. N. Rus- 
sell, Arch., 50% Warren St., Roxbury Dist., Boston, Mass., for 
the construction of a one-story, 72x123-ft. garage at Win- 
throp, Mass., for J. W. Silver, 18 Tremont St., Boston, Mass. 

The Metal Products Corp., Thurber Ave., Providence, R. L, 


construction of a one-story, 


has awarded the contract for the a r 
brick addition to its 


60x212-ft. and a two-story, 45x60-ft., 
plant. 

The contract has been awarded for the construction of a 
three-story, 42x110-ft. factory for the Jacobs Mfg. Co., 32 
Union Pl, Hartford, Conn., manufacturer of chucks and drills. 


Greenwood & Noer, 847 Main St., is Arch. Noted June 3 
and 17. 
William Beck, 107 Albany Ave., Hartford, Conn., plans the 


construction of a two-story, 62x88-ft. garage. Fred C. Walz, 
118 Asylum St., is Arch 

Bids are being received by Charles Harris, 1026 Main St., 
Hartford, Conn., for the construction of a two-story, 58x90- 
ft. garage to cost $20,000. Burton A. Sellew, 756 Main St., is 


Arch. Noted July 29. 

I. R. Blumenthal, Hartford, Conn., has awarded the con- 
tract for the construction of a_two-story, 42x90-ft., brick 
garage on Chapel St. Burton A. Sellew is Arch 

Louis H. Elmer, Hartford, Conn., contemplates the con- 


struction of a and service station in Willimantic, 
Conn, 

Wilson S. Reynolds, 
contract for the construction of a two-story, 
garage on Church St. 

The Ridson Tool & Machine Co., Andrew Ave., 
Conn., will soon start work on the construction of a 
story, 20x100-ft. addition to its plant. 

We are advised that bids will be received Sept. 1 by R. W. 
Toote, Arch., for the construction of a $30,000 garage for 
Cawles Tolman, Beacon Ave., New Haven, Conn. Noted Aug. 
5. 


garage 


Middletown, Conn., has awarded the 
50x100-ft., brick 


Naugatuck, 
one- 


Stamford, Conn., plans the construction of 
a one-story, 35x75-ft., brick machine shop on Pacific St. 

The United German Silver Co., Stamford, Conn., will build 
a one-story, 45x90-ft., brick factory at Springdale, Conn. 

The Turner & Seymour Mfg. Co., Torrington, Conn., has 
awarded the contract for the construction of a one-story, 30x 
170-ft., concrete and brick addition to its foundry on Lawton 
St. 


George Muench, 


Albert Delay, Waterbury, Conn., has started work on the 
construction of a one-story, 55x81- ft., brick and stone garage 
on Randolph St. Joseph T. Smith is Arch. 

A. M. Larson, 169 East Main St., Waterbury, Conn., will 
build a three-story, 100x100-ft., brick garage at Maple Ave. 
and Maple St. Freney & Jackson is Arch 

Martin Bergin & Sons, 242 East Main St., Waterbury, 
Conn., is receiving bids for the construction of a two-story, 
36x40-ft. garage to cost $6000. Freney & Jackson, 53 Leaven- 
worth St., is Arch 

The Pilling Brass Co., 
Conn., has awarded the contract 
one-story, 50x70-ft. addition to its plant. W. E. 
West Main St., is Arch. Noted Mar. 4 


480 Watertown Ave., Waterbury, 
for the construction of a 
Griggs, 111 


MIDDLE ATLANTIC 


yarded the 


N. Y., has awar 
x75-ft. ad- 


The Albany Garage Co., Albany, 
contract for the construction of a three-story, 75 
dition to its garage. Noted June 2. 

Thomas Hunter, 166 Morris St., Albany, N. Y., will build a 
one-story garage at an estimated cost of $6000. 

Fire, Aug. 10, destroyed the garage of Alfred Gladwell, Mt. 
Kisco, N. Y. Loss, $2500. 


The Chevrolet Automobile Co., 1651 Broadway, New York, 


N. Y. (Borough of Manhattan), will soon receive bids for the 
construction of a two-story factory at Tarrytown, N. Y., esti- 
mated to cost $40,000. W. C. Durant, 816 11th St. is Pres. 
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New and Enlarged Shops 
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The Buffalo Bolt Co. has awarded the contract at approxi- 
mately $250,000 for constructing additions to its plant at 
Oliver St. and the New York Central and Erie R.R. tracks, 
North Tonawanda, N. Y. 

Frank Munroe, Oneonta, N. Y., has awarded the contract at 
$5000, for the construction of a one-story 60x95lft. garage. 

Harold Brockway wit build a two-story, 40x132-ft. garage 
at Richfield Springs, N. Y 
ys Aug. 8, damaged the plant of the Curtain Rod Mfg. 
, Broadway and Jackson St., Camden, N. J. Loss, $20,000. 

“The New Jersey Zinc Co., Franklin, N. J., will install a new 
atthe and separating mill, with auxHiary machinery, at its 
plant 

Fire, Aug. 6, destroyed the wire cloth manufacturing plant 
of James L. Hanlon, Highland Ave., Kearny, N. Loss un- 
known. 

_ The Sauer Motor Co., Plainfield, N. J., plans the construc- 
tion of a two-story, 120x120-ft., brick and concrete addition to 
its plant at an estimated cost of $30,000. 

_ Myers Machine Tool Co., Columbia, Penn., will build addi 
cions and otherwise improve its plant. 

Fire, Aug. 9, damaged the plant of the Bay City Forge Co., 
Cranberry and 19th St., Erie, Penn. Loss, $10,000. 

The Gomery-Schwartz Co., Philadelphia, Penn., will build a 
swe story service station and garage at Front and Stockton 

» Trenton, N. J. W. W. Slack is Arch. 

Frank F. Lefilan, Philadelphia has awarded the contract at 
$13,000 for the construction of a one-story, 55x244-ft. and a 
two-story, 35x55-ft. garage. 

The Rittenhouse Garage, Philadelphia, Penn., has tg oe 
the contract for the construction of a garage at 219 West Ri 
tenhouse St. Noted July 29. 

H. E. Eilholtz, Zelinople, Penn., plans to build a two- 
oy eaeaae tia commercial garage, at an estimated cost is 

12,0€0, 

E. E. Ottenheimer, 327 
build a one-story, 30x65-ft. 
$10,000. 


Law Bldg., Baltimore, Md., will 
garage, at an estimated cost of 


SOUTHERN STATES 


The Sanitary Mfg. Co., Kenova, W. Va., has purchased a 
building and will equip it for the manufacture of sanitary 
fixtures and a machine shop. 

The Elkin Motor Co., recently incorporated with a capital 
of $30,000, will construct a 66x100-ft. garage at Elkin, N. C. 

The Graham Motor Car Co. has awarded the contract for 
the construction of a garage at Graham, N. C. The estimated 
cost is $3000. 

S. G. Dolive contemplates the construction of a two-story, 
brick garage at Orlando, Fla. 

Plans are being prepared by Callender & Parham for the 
construction of a garage at New Orleans, La., for A. M. Caine. 

The Standard Oil Co. has been granted a permit for the 
construction of ° 9 earase at Chattanooga, Tenn. The esti- 
mated cost is $60¢ 

The Union 7 Co. ene the construction of a 
plant at Nashville, Tenn 


Dickinson Bros. has awarded the contract for the con- 
struction of the Farmers and Tourists’ garage at Glasgow, Ky. 


Preliminary plans are being prepared for the construction 
of a garage for B. Lemon, Louisville, Ky. Ward & Glossop, 
1501 Lincoln Trust Bldg., Louisville, is Arch. 


MIDDLE WEST 


The Bettcher Mfg. Co., 6105 Clark Ave., Cleveland, Ohio, 
will make improvements to its machine shop at an estimated 
cost of $1200 


Dixon & Chubb, Rocky River, 
story, 50x100-ft. garage at 18,626 Detroit Ave., 
Estimated cost, $5000. 


Fire, Aug. 8, destroyed the motor-cycle repair shop of Finn 
Huttenger, Lorain Ave. and West 54th St., Cleveland, Ohio. 
Loss, $2000. 

The Greentown Aluminum Co., Greentown, Ohio, will build 
a one-story, 36x114-ft. factory at an estimated cost of $10,000. 
G. B. Townsend is Secy. 


The Introstile Mfg. Co., Marietta, Ohio, is in the market for 
metal-working machinery, including machines for swedging 
ice-pick points. 


Bids will be received by W. H. Holmes, Clk., Bd. of Edu- 
cation, Springfield, Ohio, until noon, Aug. 23, for furnishing 
machine tools and machine equipment consisting of 10 lathes, 
shaper, grinder, drill press, etc. 


The Toledo Machine & Tool Co., Toledo, Ohio, will con- 
struct a two-story, 75x112-ft., brick and steel addition to its 


Ohio, will construct a one- 
Cleveland, Ohio. 


plant. 

Peter L. Davis, Hammond, Ind., will build a one-story, 50x 
96-ft. garage. Mac Turner, Citizens’ National Bank Bldg., is 
Arch, 


The Vandalia & Big Four R.R. plans the construction of 
a four-stall round house at Vincennes, Ind. Howard Earl is 


Yardmaster 








August 19, 1915 AMERICAN 


The contract will soon be awarded by Harry S. Angell, 
Arch., 722 Free Press Bldg., Detroit, Mich., for the construc- 
tion of a garage for Pearson Wills. 

H. H. Smith, 248 Seminole Ave., Detroit, Mich., will build 
a two-story, 28x42-ft. garage. Smith, Hinchman & Grylls, 710 
Washington Arcade, is Arch. 

The Consolidated Press Co., Hastings, Mich., plans the con- 
struction of a 150x300-ft. machine shop. Frank D. Chase, 
Peoples Gas Bldg., Chicago, IIL, is Arch. 

A. Giroux, 721 South Karlov Ave., Chicago, IIL, is receiving 
bids for the construction of a one-story, 22x55-ft. garage. T. 
N. Bell, 3437 Ogden Ave., is Arch. 

c. J. Carlson, 7819 South Morgan St., Chicago, IIL, is re- 
ceiving bids for the construction of a one-story, 50x124-ft. 
garage. J. J. Kocher, 806 West 79th St., is Arch. 

Bids are being received by C. P. Stromberg, 1311 Elmdale 
Ave., Chicago, Ill., for the construction of a one-story, 20x30-ft. 
garage. Edward Benson, 118 North La Salle St., is Arch. 

I. Pribulsky, 3710 Douglas Blvd., Chicago, Ill, is receiv- 
ing bids for the construction of a garage. A. L. Himelblan, 
179 West Washington St., is Arch. 

J. P. Sink, Chicago, Il, will build a one-story garage at 
232 East 69th St., to cost $5000. J. T. Fortin, is Arch. 

The Keystone Wire Co., Peoria, Ill., has started work on 
the construction of an 80x250-ft. factory. 

A. Schunk, Milwaukee, Wis., has awarded the contract for 
the construction of a one-story, 46x143-ft. garage. F. W. 
Andrae, Cawker Bldg., is Arch. Noted July 8. 

Reglin Bros. is building a 30xS0-ft. machine shop at 
Shawano, Wis. 

The Waukesha Moor Bath Co., Waukesha, Wis., contem- 
plates the construction of a two-story, 30x90-ft. wrarase to 
cost $6000. Van Ryn & De Gelleke, Caswell Bldg., Milwaukee, 
Wis., is Arch. 

The Marion Electrical Co., Wausau, Wis., plans the con- 
struction of a $10,000 factory for the manufacture of oil com- 
bustion engines. Paul Reiche is interested. 


WEST OF THE MISSISSIPPI 


Bids have been received for the construction of a garage 
at Des Moines, Iowa, for the F. M. Hubbell Estate. The esti- 
mated cost is $25,000. Proudfoot, Bird & Rawson, 810 Hubbell 
Bldg., Des Moines, is Arch, 

The Clemens Auto Co. contemplates the construction of a 
garage at Des Moines, Iowa. The estimated cost is $35,000. 

Bids are being received for the construction of a two-story, 
40x120-ft. garage at Oskaloosa, Iowa, for the Lessee Ottumwa 
Auto & Supply Co., Ottumwa. 

Bids are being received for the construction of a garage at 
Lincoln, Neb., for C. C. Quiggle. The estimated cost is $12,000 

Plans are being prepared for the construction of an assem- 
bling plant at Omaha, Neb., for the Ford Motor Co., Detroit, 
Mich. The estimated cost is $275,000. 

Bids are being received for the construction of a garage 
at University Place, Neb., for C. C. White. The estimated cost 
is $2000. 

Plans are being prepared for the construction of a garage 
at Kansas City, Mo. White & Dean, 311 Bellefontaine St., 
Kansas City, is Arch. 

The Killey-Carswell Mfg. Co., Kansas City, Mo., will estab- 
lish a plant for the manufacture of corrugated culverts, road 
machinery and road tools. 

It is reported that the American Steel Post Co. will con- 
struct a plant at Ft. Worth, Tex., with a daily capacity of 
4009 posts. 

W. M. Garner has awarded the contract for the construc- 
tion of a. garage at Ft. Worth, Tex. The estimated cost is 
$3500. 

W. H. Logan is promoting the organization of a company 
for the purpose of constructing a plant at Graham, Tex., for 
the manufacture of road graders. 


R. Gunter contemplates the construction of a garage at San 
Antonio, Tex. The estimated cost is $3000. 


The Texas City Co., recently neergevetes with a capital of 
$1,370,000, will construct a plant at Texas City, Tex., for the 
manufacture of iron and steel products. 

The Tulsa Engine & Foundry Co., recently organized, con- 
templates the construction of a foundry at Tulsa, Okla., for 
the manufacture of engines, hay balers, building ventilators, 
etc. 

WESTERN STATES 


Fire recently destroyed the machine shop of the Campbell- 
Kelly Foundry, Tonopah, Nev. Loss, $10,000. 


Theodore Crossley, Riverside, Calif., has secured a site at 
Main and llth St., Riverside, and will build a commercial 
garage and machine shop. The estimated cost is $25,000. 


The Chevrolet Motor Co., Flint, Mich., plans to build an 
assembling plant in San Francisco, Calif. 


CANADA 


W. A. Dean, Toronto, Ont., will build a factory at Montreal, 
Que., for the manufacture of flying machines. 


Fire, Ane. 6, damaged the garage of the McLaughlin Co., 
Belleville, Ont. Loss, $4000. 


The Maratime Foundry Co., 
factory for the manufacture of shells. 
$40,000. 

Work has been started on another addition to the recently 
completed pleat of the Ford Motor Co., Ford City, Ont. The 
addition will be one story high and 750 ft. long. The esti- 
mated cost is $60,000. 


Wortman & Ward Co., London, Ont., manufacturer of 
pumps, churns and cast-iron specialties, is preparing plans for 


Chatham, Ont., will build a 
The estimated cost is 
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doubling the capacity of its factory. The estimated cost is 
$20,000. 

The Dominion Stamping Co., Walkerville, Ont., will build 


a factory at Walkerville. The estimated cost is $20,000. 

The De Vilbiss Mfg. Co. manufacturer of atomivers 
airbrushes will construct a factory at Walkerville, Ont. 
mated cost, $30,000. 

The City Commissioners, Regina. Sask., are in the market 
for two turbine pumps each capable of delivering 3,500,000 gal. 
per day. C. Beach is Clk. 

The Seed Grain Grader Co. will construct a factory to man- 
penctare all kinds of graders, at Regina, Sask. A. W. Edgar is 
res. 

The Canadian Western Foundry 
gary, Alta., will build a large plant. 
and Eighth Ave., is Pres. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 
Fire, July 16, damaged the tin-plate decorating works of 
Henry D. Davis, Eastport, Me Loss, $30,000. 
Charles Osborne, Ft. Fairfield, Maine, has purchased a site 


on Limestone Rd., and will build a factory for the manufact- 
ure of starch. 


and 
Esti- 


& Supply Co., Ltd., Cal- 
W. H. McLaws, Third St. 


Fire, Aug. 8, damaged the stone plant of O. 8S. Gilchell, 
Montpelier, Vt. Loss, $20,000. 

Fire recently destroyed the boiler room of the Swanton 
Lime Works, Swanton, Vt. Loss, $2500. 


Fire, Aug. 7, damaged the Gurney Box factory, Newbury- 
port, Mass. Loss, $20,000. 

The Kolynos Co., New Haven, Conn., manufacture: of toilet 
articles, has awarded the contract for the construction of a 
five-story, 66x126 ft. factory with a 20x43-ft. ell on Bristol St 


The estimated cost is $100,000. 
MIDDLE ATLANTIC 


The Independent Chemical Co., 72 Front St., New 
Y. (Borough of Manhattan), plans the construction of a 
ory fronting on the Central R.R., at Bound Brook, N 
ren C. King is Pres. 

The McLaren Knitting Co. has awarded the contract for the 
construction of a three-story, 66x110-ft. mill at West Sand 
Lake, N. Y. 

The Cott-a-lap Co., Somerville, N. J.. manufacturer of wall 
paper, has awarded the contract for the construction of three, 
40x80-ft. buildings adjoining the Central R.R. at Bound Brook, 
N. J. 


York, N. 
fact- 
War 


Bloomfield, N. J., manufacturer of knit 
on Long St., East Orange, N. J 

The Butterworth-Judson Co., Newark, N. J., manufacturer 
of chemicals, will build a one-story, 40x330-ft. plant on Ave 
R. The structure will be of steel construction and cost $15,- 
000. 

The Empire Leather Co., 
plant on South 10th St. 

Fire, Aug. 4, destroyed the plant of the Howard Demount- 
able Rim Co., near Trenton, N. J., with a loss of about $15,000. 
Wm. L. Howard is Vice-Pres. of the company. 

The Lake Ruth Industries Co., Trenton, N. J., recently or- 
ganized, will establish a factory at Outcalt, near Spotswood, 
for the manufacture of rubber goods. Dr. J. G. Denelsbeck is 
head of the company. 

The L. H. Gilmer Co., 52 North Seventh St., Philadelphia, 
Penn., manufacturer of belting, plans to construct a two-story, 
50x150-ft. factory. 

The Walls Ice Mfg. Co., Philadelphia, Penn., plans to build 
a two-story 100x100-ft. ice making plant at Ninth and Master 


. 


The Nitram Co., 
products, will build a factory 


Newark, N. J., will improve its 


Fire, Aug. 10, destroyed Emery’s grist mill, Portland, Penn. 
Loss, $8000. 

The C. J. Youse Co., Inc., 23-25 South Gay St., Baltimore, 
Md., manufacturer of paper boxes and fancy goods, has award- 
ed the contract for the construction of a three-story, 100x130- 
ft.-factory 

SOUTHERN STATES 

R. C. Cotton and associates are interested in the organiza- 
tion of a new company for the purpose of constructing a 
cement plant at Norfolk, Va 

The Fletcher Enamel Co. 
a plant at Dunbar, W. Va 

The Acme Hosiery Mill contemplates the construction of 
additions to its plant at Ashboro, N. C 

The Carolina Veneer Co., Biltmore, N. C., will construct a 
plant at Columbia, S. C., for the manufacture of veneer, table 
tops, panel and thin lumber. The estimated cost is $50,000 

The Victor Flour Mills, recently incorporated with a capital 
of $100,000, will construct a flour mill at Greenville, 8. C 

Rozier & Baker has awarded the contract for the construc- 
tion of a cotton gin and seedhouse at Sparta, Ga. The esti- 
mated cost is $10,000 

Robert J. Boudreu, Erath, La., is interested in the estab- 
lishing of a cannery at Gueydan, La 


The Elk Cotton Mills, Fayetteville, Tenn., will construct a 


contemplates the construction of 


125x150-ft. addition and install new machinery. The esti- 
mated cost is $90,000. 
The Clinchfield Products Co., Johnson City, Tenn., will 


construct three buildings and will equip them for the manu- 
facture of chemicals from feldspar. 


John Wade & Sons, Memphis, Tenn., has awarded the con- 
tract for the construction of a flour mill. The estimated cost 
is $75,000. 
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construction of 


The Louisville Soap Co. contemplates the 
Conen is in- 


an addition to its plant at Louisville, Ky. A. J. 
terested. 


MIDDLE WEST 
The Western Tire & Rubber Co. will build a three-story, 
60x150-ft. plant for the manufacture of automobile tires at 
Akron, Ohio. 


The Cleveland Tire & Rubber Co. will build a two-story, 
50x150-ft., brick plant for the manufacture of automobile tires 
at Ashtabula, Ohio. . E. Pearse, 193% Main St., Ashtabula, is 
interested. 

The Stinger Planing Mill will rebuild its plant at Bradner, 
Ohio, which was recently destroyed by fire. 

The Lederer Milling Co., 6318 Kinsman Rd., S. E., Cleve- 
land, Ohio, will build a mill on Riverbed St. The estimated 
cost is $200,000. 

The Springfield Planing Mill, 
struct an addition to its plant. 

The Mazer Cigar Mfg. Co., 
troit, Mich., will build a four-story, 
its plant. 

The contract will soon be awarded for the construction of 
a one-story, 44x273-ft. factory for the Vam Guard Mfg. Co., 
Hamtramck, Mich. Smith, Hinchman & Grylls, 710 Washing- 
ton Arcade, Detroit, Mich., is Arch. 

The Ypsilanti Reed Co., Ionia, Mich., 
niture, has awarded the contract for 
five-story, 110x165-ft. factory. 

Fire, Aug. 6, destroyed the laundry of the Michigan Home 
for the Feeble Minded & Epileptic, Lapeer, Mich. Loss, $15,- 
000. 

The Western Cartridge Co., Alton, Ill, thas 
contract for the construction of two one-story 
Theodore Masel is Engr. 

The Pure Carbonic Co., 


Springfield, Ohio, will con- 


Grandy and Theodore St., De- 
31x103-ft. addition to 


manufacturer of fur- 
the construction of a 


awarded the 
factories. 


East St. Louis, Ill, will build a one- 


story, 60x95-ft. factory. Shatten & Hammond, 64 East Van 
Buren St., Chicago, IIL, is Arch, 

The Republic Box Co., 913-31 North Halsted St., Chicago, 
Ill® will build a three-story, 41x116-ft. factory. Holabird & 
Roche, 104 South Michigan Ave., is Arch 

WEST OF THE MISSISSIPPI 

Fire, Aug. 4, destroyed the Charles Rawson and Hugh 

Mullin grain elevators, Britt, lowa. Loss, $14,000. 


The Standard Cement & Stone Co. will soon start work on 
the construction of a plant ‘at Wichita, Kan. 

A. B. Andrews, Judith Gap, Mont., has purchased the plant 
of Julius Hirshberg, Choteau, Mont., and will improve and 
construct additions to the plant. New machinery will be in- 
stalled, 

The Lee Mfg. Co., recently 
construction of a plant at Helena, Mont., 
of trunks and furniture. 

T. A. Allen and W. C. Cocking will establish a flour mill 
at Mena, Ark. 

The Wetamana Milling Co. will construct a grain elevator 
at Little Rock, 

The Deltex alae Bed Co., recently organized, will con- 
struct a plant at Dallas, Tex. H. lL. Marshall is interested. 

The Steger Milling Co., Bonham, Tex., has purchased the 
plant of the Denison Mill & Grain Co., Denison, Tex., and will 
improve and enlarge it. 

The mill and grain elevator of the Krum Milling Co., Krum, 
Tex., which was recently destroyed by fire, will be rebuilt. 

Fire, Aug. 5, destroyed the cotton gin of Nitschke Bros., La 
Grange, Tex. Loss, $5000. 

The McAllen State Bonded Warehouse Co. will construct a 
sere elevator with a daily capacity of 10,000 bu. at McAllen, 

ex 

The plant of the Lutcher & Moore Lumber Co., Orange, Tex 
which was recently destroyed by fire with a loss of $150, 000, 
will be rebuilt. 

J. B. Hancock, San Antonio, Tex., and W. A. Primm, 
ville, Tex., contemplate the construction of a flour 
Las Cruces, N. M. 


organized, contemplates the 
for the manufacture 


Smith- 
mill at 


WESTERN STATES 


Warden Shook, Boise, Idaho, contemplates establishing a 
reed factory at the penitentiary for the employment of con- 
victs. The proposition will be submitted tg the Board of 
Prison Commissioners. 


The Stephens Orchard Co., 
its packing plant. A new 
atructed. 

The Mackie Mills Co., Granite Falls, Wash., plans to install 
machinery at its shingle mill for the ‘manufacture of bucket 
staves. 


Fire recently destroyed the sawmill of Frank Betchart, 
Roy, Wash. Loss, $60,000. 


J. Q. Adams, Waterville, Wash., is back of a movement to 
build a flour mill in the upper Methow Valley, Wash. 


A. R. Batley, Los Angeles, Calif., has secured the plant of 
the Eugene Brick Co., Eugene, Ore. . and will make improve- 
pene. The company will be known as the Eugene Clay 
*roducts Co 


The Niehoff Shoe Co., Portland, Ore., plans to build a fac- 
tory at Eugene, Ore. Henry Niehoff is Pres. 


The Beaver Portland Cement Co., Portland, Ore., will com- 
plete its cement plant on Gold Hill. The estimated cost is 
$600,000. J. C. Burch is Mer. 

The Atlas Powder Co. contemplates remodeling and en- 
larging its powder works at Giant, Calif. The estimated cost 
is $500,000. W. J. Webster is Pres. 


Nampa, Idaho, plane to enlarge 
building 46x76° will be con- 
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California Cotton Mills Co., Oakland, Calif., will build 


The 
Special machinery will bs 


a two-story addition to its plant. 
required. 

The California Senter Bottle Co., San Bernardino, Calif 
plans to build a plant at San Bernardino for the manufactur: 
of fiber bottles. E. G. Bettis is Pres. and Herman Harris an: 
W. M. Parker are Dir. 

_ The Foothills Mutual Growers’ Association, Yorba Linda 
Calif., plans to build a modern packing plant at Yorba Linda 


CANADA 


E. Sherwoods will build a sawmill 
head of Lake Utopia, N. B 

Fire recently destroyed the Miramichi pulp 
Dominion Pulp Co., Chatham,’N. B. Loss, $50, 

Sutton Bros., Kent St., Delhi, Ont., ene. to build a new 
bottling works at an estimated cost of $15,0 

The S. Anglin Co., Wellington R- ~ Aw aseng Ont, 
ing a new sawmill. "Noted Mar. 25. 

The Makamik Sawmills Co., Molesworth, Ont., 
sawmill at an estimated cost of $15,000. 

The Dunlop Tire Co., Toronto, Ont., will build a three-story 
addition to its factory. The estimated cost is $30,000 

T. Z. Smith, Lombard, Matsqui, B. C., has secured a site at 
Lombard and will build a factory for the manufacture of 
fruit boxes, berry boxes and beehives. 

The W. H. Malkin Co., Vancouver, B. C., will install ma- 
chinery in its factory for the manufacture of food products. 

Bids will soon be received for the construction of a grain 
elevator and warehouse at New Westminster, B. C., for the 
Brackman-Ker Milling Co., Vancouver, B. C. The estimated 
cost is $50,000, Noted Sept. 10 and Oct. 29. 


at Mill Brook, at the 
mill of the 
is build- 


will build a 





NEW INCORPORATIONS 





cree 





METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Hall-Wellter Co., Attica, N. Y.; 
isters, etc. Capital, $50,000. Incorporators: 
B. Benedict, and G. A. Hoy, Attica. 

Electric Metal Products Co., Cleveland, Ohio. Capital, $20,- 
000. Incorporators: Hugh V. Cooper, John W. Fraser, Guy 
L .Spencer, G. F. Koniker and W. A. Nasmond. 

vee.ece 


adding machines, cash reg- 
W. L. Ayrault, C. 


Burnoil Engine Co., South Bend, Ind. Capital, In- 
corporators: C. A. Ross, S. B. Pettengill and R. M. Hoid 

Falcon Motor Truck Co., Detroit, Mich.; motor trucks. Cap 
ital, $20,000. Incorporators: Albert B. Hazzard, Otis B. Mal- 
low and Frank T. Lodge. 

Triumph Burner & Stove Co., Aurora, Ill.; heating devices. 
Capital, $50,000. Incorporators: C. W. Mummery, E. B. Groes- 
chell and Louis F. Weize. 

K. & G. Machinery Co., Chicago, Ill. Capital, $10,000. In- 
corporators: Wynant V. Gush, Frank A. Mombleu and Henry 
Kreutgman, 3321 Vernon Ave. 

Klunk Unit Stove Co., Chicago, Ill; collapsible stoves. Cap- 
ital, $25,000. Incorporators: A. J. Klunk, H. J. Hungerford 
and A. L. Hoffman. 

Western Valve Co., Chicago, Ill. Capital, $50,000. Incor- 
porators: V. Conine, ‘'E. M. Ashcraft, 108 South La Salle St., 
Chicago; Charles F. Rathburn. 

Emergency Brake Co., Seattle, Wash.; 
Capital, $10,000. Incorporators: G. T. Barrett and 
houn. 

Irrigation Machinery Co., Seattle, Wash.; irrigation oquip- 
ment. Capital, $50,000. Incorporators: G. W. Carr and 8S. L. 
Jones. 

National Pump Co., Seattle, Wash.; 
000. Incorporators: W. S. Easton, A. E. Le 
gate, Julies Evkert and B. Johnson. 

Vincent Valve Co., Tacoma, Wash.; valves. Capital, $15,000. 
Incorporators: L. N. Vincent and C. W. Newcomb. 


Canadian Munitions Corporation Ltd., Toronto, Ont.; ord- 
nance, firearms and ammunition. Capital, $500,000. Incorpor- 
ators: Edwin A, Hill, Samuel J. Rutherford, Thomas Kennedy 
and others all of Toronto. 

J. F. Ross Can Co., Ltd., Toronto, Ont.; cans and sheet 
metal goods. Capital, $150, 000. Incorporators: John F. Ross, 
William E. Ross, Percy F. Ross and others all of Toronto. 


Dominion Aluminum Last Co., Ltd., Windsor, Ont.; alum- 
inum boot and shoe lasts. Capital, $50,000. Incorporators: 
George A. Farabaugh, William H. Holland and George A. 

lark, South Bend, Ind, 


GENERAL 


Athol Mfg. Co., Athol, 
$100,000. L. S. Starrett is Pres. 


braking, devices. 
{. Colqu- 


pumps. Capital, $50,- 
uge, L. R. Apple- 


MANUFACTURING 

Mass.; imitation leather. Capital, 
and J. D. S. Evereett is Secy. 
Mt. Vernon, N. 


Gryphon Rubber & Tire Corporation, Y. 
Capital, $600,000. Incorporators: S. A. i. —m 2W “ 
St.. New York; P. Jones, 5 Nassau St., ew York; L. 


Emdin, Deal, N. J. 

Bids will be received until noon, Au 
of Ordnance, Navy Dept., Washington, D. C., 
the following projectiles: 1200 14-in., 2000 12-in., 8000 5-in., 
50-lb.. long point, 1000 5-in. 50-Ib. blunt point, 1000 5-in., 
60-Ib. blunt point, 4000 4-in. long point, 1000 4-in. blunt point, 
10,000 3-in. and 100,000 1-pounder. All information may be 
obtained from Rear-Admiral J. Strauss, Chief of Bureau, 
Washington, D. C 


. 25, by the Bureau 
for furnishing 
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Positions Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
payable in advance. 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contrac t Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion. 

Count four words for keyed address care of New York; five for Chicago. 
Abbreviated words or symbols count as full words. 











POSITIONS OPEN 


Connecticut 
FIRST-CLASS TOOL MAKERS and 
wanted. Give experience and references Eight-hour shop, 
highest wages. Union Metallic Cartridge Co., Bridgeport, Conn. 
FOREMAN or ASSISTANT FOREMAN, also working fore- 
man to take charge of assembling. Men must have experience 


all-round machinists 


in building machine tools, such as lathes, drills, screw ma- 
chines. Good opening for men of right ability and experi- 
ence willing to start at moderate salary. Good opportunity 


Small 


department grows. 
Dan- 


for advancement as machine tool I 
Turner Machine Co., 


shop now employing about 50 men. 
bury, Connecticut. 
Illinois 
A COMPANY IN THE MIDDLE WEST about to engage in 
the manufacture of rifles invites applications from experienced 
men in this class of work for the following positions: Gen- 
eral superintendent, production superintendent, chief drafts- 
man and draftsman on rifle work, chief tool designer and tool 
designers, purchasing eugineer. To receive attention, ap- 
plicants should state their experience in full, salary desired, 
age, nationality, etc. Applications will be considered in con- 
fidence. P. 240, Am. Mach., Chicago 


Indiana 


WE ARE CONTINUALLY increasing our force. We in- 
vite applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind 


Masanchusetts 


PURCHASING AGENT, by modern corporation in New 
England, manufacturing small electrical apparatus in quanti- 
ties. Should be experienced in the buying of insulating ma- 
terials, composition castings, commercial steel, automatic 
screw machine parts, ‘shoe supplies, metal working machinery 
and have some knowledge of shop practice. Want man with 


good judgment, able to work in department with fully laid- 
out system. Replies must be written on one page and con- 
fined to answering the following: Name, age, nationality, 
education, experience, references, salary expected. P. 248, Am. 
Mach, 
Michigan 
DRAFTSMAN for centrifugal pump designing. Experi- 


enced man able to predetermine characteristics. Fine oppor- 
tunity. P. 165, Am. Mach., Chicago. 

CHIEF TOOL DESIGNER for large automobile accessory 
company employing approximately two thousand men, to take 
full charge of tool designing department. Give age, experi- 
ences and salary expected. Address Post Office Box 78, De- 
troit, Michigan. 

EXPERIENCED PRESSMAN; wanted, one 
some experience in drawing work. Must be 
presses about size 93-B Toledo. Good steady 
for one who can qualify. Married man preferred 


has had 
able to handle 
job year around 
In writing, 


who 


give full particulars. P. 218, Am. Mach., Chicago. 
New Jersey 
DRAFTSMAN and DESIGNER, also a tool designer, on 
light and medium interchangeable and specialty work. P. 
193, Am. Mach. 
New York 
DRAFTSMAN first class tool, apply. Mergenthaler Lino- 
type Co., 24 Ryerson St., Brooklyn, : 4 
AN EXPERIENCED DRAFTSMAN who has had consider- 
able experience checking intricate detail drawings. Give 
full particulars in first letter. P. 204, Am. Mach 
DESIGNER of special and automatic machinery and pro- 
duction tools. Give age, experience and salary expected. The 


Bay, N. Y. 
MILL HANDS wanted, 


S. S. White Dental Mfg. Co., Prince 
FIRST CLASS LATHE and BORING 


none but those accustomed to high-grade engine work need 
apply. Apply, Snow Steam Pump Works, Superintendent, Buf- 
falo, N. Y. 


SALESMAN WANTED, having experience in tool steel and 
alloyed steels preferred; opportunity for advancement. In 
order to secure attention application must positively state 
age, experience and salary expected. P. 213, Am. Mach. 


Ohie 


MACHINE SHOP FOREMAN, give reference 
wanted. P. 246, Am. Mach., Chicago. 

A MAN familiar with presses and forging machinery and 
capable of selling same. ocation, Middle West. P. 231, Am. 
Mach., Chicago. 

GRINDER OPERATOR; 
work in Cincinnati and outside 
P. 247, Am. Mach., Chicago. 


and salary 


intelligent man for shop 
References. 


sober, 
demonstrations. 
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Copy should reach us not later than 10 A.M. Friday for ensuing week’s 
issue. Answers addressed to our care, Tenth Avenue at Thirty-sixth St., 
New York or 1144 Monadnock Block, Chicago will be forwarded (e xcept- 
ing circulars or similar literature). 


No information given by us regarding keyed advertiser's name or address, 


Classified Advertising | 





Original letters of recommendation or other papers of value should not be ° 
inclosed to unknown correspondents. Send copies. 


Advertisements calling for bids, $3.60 an inch per insertion. 
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DESIGNER—Man with experience and competent on 
bakery machinery and having a thorough knowledge of 
~—— P. 158, Am. Mach. Chicago 

"APABLE MAN to sell metal working machine tools in 
the AMiadte West, preferably with engineering education and 
good shop training, and capable of specifying equipment. P. 
230, Am. Mach., Chicago 

GOOD RELIABLE SUPERINTENDENT wanted, to take 


woodworking 
and bonus 
228, 


iron and 
good salary 
immediately. P. 


building 
and a 
Address 


complete charge of factory, 
machinery. Permanent location 
proposition for the right man, 
Am. Mach, Chicago. 
Pennsylvania 


DRAFTSMAN, one who can check 
One having executive ability and 
for advancement, P. 229, Am 


FIRST CLASS TOOL 
drawings and design tools. 
experience will have chance 
Mach 

GENERAL 
department, including 


SUPERINTENDENT for machine 
and forge shop, employing ap- 


FOREMAN or 
smith 


proximately 150 men. Plant located between New York and 
Philadelphia. Shop does general jobbing business on heavy 
work, including several specialties. Modern tool equipment. 
Applicant must be between 30 and 45 years of age, thor- 


with modern machine shop methods in every 
detail, also tool room work; and be able to handle men and 
devise jigs for producing duplicates economically. Do not 
want to experiment but want determined broad-gaged man of 
proper caliber, whose past record bears rigid investigation. 
Applicant must furnish satisfactory reference, which will be 
investigated and personal interview required later. State 
remuneration expected. P. 168, Am. Mach 


ovghly familiar 


Rhode Island 


WANTED IN RHODE ISLAND—First 
gage makers, machinists, lathe hands, screw 
setters, boring mill operators, planer hands and 
chine men Steady work for capable workmen 
troubles. State age, experience and wage expected. 


and 
tool 
ma- 
labor 
Taft- 


tool, die 
machine 
milling 
No 
The 


class 


Peirce Mfg. Co., Woonsocket, R. I., Employment Bureau. 
MANAGER WANTED for metal rolling mills, press work 
and engineers shop, must be used to cortrolling labor and 
experienced in modern methods of factory organization. State 
technical qualifications, experience and salary required, in 
confidence to “K. L " care of J. W. Vickers & Co., Ltd. 5 


Nicholas Lane, London, E. C., Eng 


Employment Agencies 


The Employment Agencies advertising tn this paper aoree to refund any registration 
fee on demand any time within the first siz months when no | ition is secured 
SEVERAL EXPERIENCED EXECUTIVES wanted, experts 
and assistants to take charge of various departments manu- 
facturing ordnances such as shells, torpedoes, cartridges, etc. 
Steady work and good salaries. Large corporation located in 


New England. All applications treated confidentially. Em- 
ployers’ Reference & Bond Ass'n., Lapham Bldg., Providence, 
> 
ee 

THE TNGINEERING AGENCY, INC., Monadnock Block, 
Chicago—lLstablished 22 years; finds high-grade men for 
executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 
needed—we do the rest 

CORRESPONDENT 
THE UNDERSIGNED plans and conducts correspondence 


for positions in technical, 
lines for $2500 to $15,000 men 
assured. No commission charged; 
age. Send name and address only, 
details R. W. Bixby (Established 
Buffalo, N. Y 


manufacturing and professional 

exclusively. Complete privacy 
only service fee and post- 
in confidence, for prefatory 
1910), Sl Niagara Square, 


POSITIONS WANTED 


Connecticut 
SUPERINTENDENT or ASSISTANT—Desires position with 
concern making articles from small punch press and screw 


machine parts. Understand modern methods of manufacture, 


tool construction, factory and drafting systems, organization. 
om ggg og" fae technical training Energetic, steady, re- 
liable. P. 244, Am. Mach 


and practical in tool and 
assembling, various 
machinery, dies, 


SUP enaavenpantt 
machine building, stamping, 
kinds of automatic machinery, 


Experienced 
plating 
woodworking 


jigs, fixtures, etc. I sever connections Aug. 1 with a concern 
employing 500 hands, when writer took hold two years ago, 
less than 300; improved goods and lower costs did the trick. 


With one concern 14 years. Will locate anywhere. P. W. 201, 


Am. Mach 
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SUPERINTENDENT or ASSISTANT, master mechanic or 
experimental engineer by man with broad experience all 
branches manufacturing, heat treatments of steel, etc., in- 
cluded. Expert mechanic, inventor, designer, developer of 
manufacturing methods. Diplomat, organizer, executive. Now 
with one of largest concerns in East. References of the high- 
est kind. Any location. East preferred. P. W. 215, Am. 
Mach. 

Illinois 


DESIGNER with thorough training and a broad experience 
on metal-working machine tools, and special machinery. P. 
W. 255, Am. Mach., Chicago. 

MACHINE DESIGNER wants situation. Long varied ex- 
perience in shop and drafting. Understands special machin- 
ery, tools manufacturing and systematizing. Chicago or sub- 
urbs. References. P. W. 237, Am. Mach., Chicago. 

I HAVE HELD POSITION of foreman, superintendent, chief 
engineer and factory manager; English, with 15 years Amer- 
ican experience in quantity production of medium and small 
precise interchangeable work; skilled engineer and mechanic, 
experienced organizer and systematizer; age 39; excellent 
record and references; will go anywhere. P. W. 233, Am. 
Mach., Chicago. 

CHIEF ENGINEER, one of largest automobile plants de- 
sires change. High-grade mechanical engineer, expert de- 
signer of gasoline motors, automobile parts, motor trucks and 
tractors, magnetos and carburetors. Capable of taking charge 
of difficult engineering, experimental, new development and 
patent work for large concern. Have produced many success- 
ful and well-known original designs. P. W. 232, Am. Mach., 
Chicago. 

Louisiana 

YOUNG MECHANICAL DRAFTSMAN, locate anywhere. 
Experienced on elevating and conveying machinery. Excel- 
lent tracer and letterer. Technically educated. Moderate 
salary. P. W. 238, Am. Mach., Chicago. 


Missouri 


MANUFACTURING EXECUTIVE with fifteen years’ exper- 
ience in general machine shop and interchangeable work de- 
sires position on Pacific Coast. Am qualified to handle pur- 
chase, manufacturing or sales. Have traveled for the past 
four years in mid-western states as mechanical expert for 
large eastern machine company and am at present so em- 
ployed. Permanent position desired with opportunity for ad- 
vancement. P. W. 249, Am. Mach., Chicago. 


New Jersey 


MACHINIST, A-1 layout man is open for position. Loca- 
tion no object. P. W. 235, Am. Mach. 

PRACTICAL MACHINIST and ASSEMBLYMAN, 12 vears’ 
experience, desires position. Location no object. P. W. 253, 
Am. Mach. 

TWENTY YEARS’ EXPERIENCE as foreman and superin- 
tendent on small interchangeable work wishes to communi- 
cate with concern in need of man who can get results. Em- 
ployed at present. P. W. 254, Am. Mach. 

TOOL and DIE DESIGNER, 15 years’ of practical experi- 
ence and one who can show you results and cut operations; 
would also consider a position as your toolroom foreman, lo- 
cation immaterial. P. W. 239, Am. Mach. 


New York 

MECHANICAL DRAFTSMAN, various experience, wishes 
position. P. W. 200, Am. Mach. 

PUNCH PRESS FOREMAN open for position willing to go 
anywhere. P. W. 234, Am. Mach. 

SUPERINTENDENT of a plant producing ordnance. By a 
man of experience. P. W. 250, Am. Mach. 

DESIGNER, experienced on electrical apparatus and spec- 
ial and automatic machinery. P. W. 162, Am. Mach. 

A-1 TOOL DIEMAKER and tool designer. Technical grad- 
yete, wasne position as foreman or assistant, P. W. 245, Am. 
Mach. 

DRAFTSMAN with long experience on machine, factory 
and furnace design, wishes position. New York or vicinity. 
P. W. 261, Am. Mach. 

MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools open for 
responsible position. P. W. 224, Am. Mach. 

SUPERINTENDENT and MECHANICAL ENGINEER wants 
2»0sition, good executive, modern rapid production methods. 

ocation immaterial. P. W. 140, Am. Mach. 

HARDENER, TEMPERER and pack hardener would like 
a position; knows the steel busines from A to Z; not partic- 
ular where located. P. W. 242, Am. Mach. 


SALESMAN—Energetic man of 28 years, having eleven 
years’ experience in tool and machine designing and patents, 
would consider a position as traveling salesman. P. W. 259, 
Am. Mach. 

AS SUPERINTENDENT or MANAGER, good mechanic and 
executive, competent to take initiative, organize and operate 
so full results may be obtained at a minimum cost. P. y 
219, Am. Mach. 


YOUNG MAN, 4 years’ actual manufacturing experience 
desires connection with live concern requiring competent 
factory cost and production clerk. New York and vicinity. 
P. W. 252, Am. Mach. 


MACHINE DESIGNER and EXPERIMENTER; ten years’ 
experience. Originator of successful devices. wants position 
where speed and preston! ideas will be appreciated. Very re- 
liable. Salary $40. P. W. 241, Am. Mach. 


SUPERINTENDENT OR WORKS MANAGYI R; 25 years’ di- 
versified manufacturing and executive experience; result get- 
ter by intensive methods, successful handler of men; check 
my abilities against your requirements. P. W. 251, Am. Mach. 
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MECHANICAL ENGINEER, college graduate, one year 
shop, 11 years’ designing experience, mostly on sheet-metal 
working and automatic machinery, including 5 years’ experi- 
mental work, A-1 references, desires position with progres- 
sive concern. P. W. 258, Am. Mach. 


Pennsylvanie 


SMALL ARMS and ordnance man desires position as en- 
gineer in charge of drafting department or as assistant super- 
intendent. Fifteen years’ experience. Expert on design of 
tools. First class systematizer. P. W. 243, Am. Mach. 


DESIGNING ENGINEER desires to locate ermanentl), 
with a good concern. Experienced in design of steam anid 
hydraulic apparatus, textile, foundry and special machinery, 
heavy and light, 8 years’ experience, mathematician, good exe- 
cutive, systematizer. P. W. 200, Am. Mach. 


SUPERINTENDENT or MANAGER; 28 years’ experience 
as toolmaker, designer, foreman and superintendent on high 
grade, small and medium size interchangeable work; last 8 
years as superintendent. Resourceful and familiar with 
modern manufacturing methods and cost systems; wishes to 
communicate with concern in need of a high grade man who 
can get results. P. W. 131, Am. Mach. 


Wisconsin 

_ TO GENERAL MANAGER'’S—Man old enough to profit by 
his own, and others mistakes. Energetic, executive ability. 
Competent to superintend the manufacture of guns, carriages 
and mechanisms, all calibres 1 inch upward. Quickfiring o1 
automatic. Willing to teach practical end, under technical 
manager. Can turn machine shop or a field into a gun factory. 
Any location. For British or Allies only. P. W. 257, Am. 


Mach., Chicago. 
WANTED 


SPARE TIME WORK, mechanical draftsman, experienced; 
wishes extra work. Lay outs, calculations and also tracings. 
Moderate. W. 213, Am. Mach. 


WELL EQUIPPED NEW ENGLAND machine shop with 
grey-iron foundry would like outside work. Employ regularly 
about 100 hands. W. 256, Am. Mach. 


AGENTS AND SALESMEN 
SALES AGENCY well connected with machine-tool trade 
wants to represent a few additional lines of standard machin- 
ery in Indiana; can offer best of references. W. 262, Am. 
Mach., Chicago. 


CONTRACT WORK 

PUNCH PRESS TOOLS, jigs, fixtures, ete. Taylor-Shantz 
Co., Rochester, N. Y. 

CONTRACT WORK for Jones & Lamson flat turret lathes; 
war material preferred. The Fitzgerald Mfg. Co., Winsted, 
Conn, 

WORK WANTED for four spindle automatics and Potter & 
Johnston machines; also lathe work; no munitions of war will 
be handled. W. 257, Am. Machinist. 

SMALL SHOP located at Woodlawn, N. Y. (near New York 
City) provided with modern machine tool equipment, desires 
opportunity to quote on plain machine work of all kinds. W. 
139, Am. Mach. 


MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 


BUSINESS OPPORTUNITIES 


A PARTY TO FINANCE OR BUILD a machine tool of 
great merits and extensive market wanted. Patent for ma- 
chine just issued. No competition. A medium size machine 
ae about 6000 lb., 40x72-in. floor space. B. O. 236, Am. 
Mach. 

INVENTIONS MARKETED—tThis company’s principal bus- 
iness is to ny? for the market original and patented pro- 
ducts of its own laboratories. Its sales department will con- 
sider outside patented inventions. Send copy of patent with 
stamps for return. McCormick Laboratories, McCormick Man- 
ufacturing Co., Dayton, Ohio. 


MISCELLANEOUS 


PATENT A'TTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. C. Inventor's handbook sent upon request 


FOR SALE 


LATHES 16”, 18” and 20”, patterns, drawings, some jigs; 
also, parcly finished and finished parts for sale cheap. F. S. 
138, Am. Mach. 


PATENT FOR SALE—Speed retucing gearing to be placed 
between shafts for driving slower machinery from high-speed 
motors, turbines, etc. F. S. 163, Am. Mach. 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or ong business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 157, 158-159 
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would be if anyone should ever ask me “How 

I use the ‘American Machinist.’ ’’ Am I get- 
ting my money’s worth, or is the time I devote 
to it worth while? I rather think I have the 
answer, at least, it satisfies me. 


| HAVE often thought what my answer 


I have come to look on the “American Machin- 
ist” as a whole shop—an inspiration plant, 
rather than a single thing. I place myself at 
the head of this plant as manager, I give or- 
ders, and receive a complete record of its 
equipment once a week. And take it from me, 
one week is mighty short to take an invoice of 
both equipment and results. So that a sys- 
tem became necessary which enabled me to 
refer back for information. 


I go on record right here in saying that this 
plant is the best in the world—a model for 
everyone interested in mechanics. I dare say 
that a good many avail themselves of the op- 
portunity, and take advantage of the open- 
door-shop policy, where everyone can come in 
to look and learn. 


“Why do I take it to be a whole plant?” you 
ask. Well, look at it, here we have all the latest 
and best machine tools, small tools and acces- 
sories distributed on both ends of the plant with 
the office, or administration building, in the 
center. I take a journey thru this plant when- 
ever | can, and such journeys have proved bene- 
ficial on numerous occasions. 


I look on the Ad writers as the actual operators 
of the things they write about, and often times 
this has been the cause of a happy thought— 
either teaching me that | was wrong in some of 
my reasoning, or leading me on to a more im- 
proved tack. I look on the advertising pages as 
a plant which is always up to the minute, and the 
illustrated talks in connection help immensely. 


A trip thru the office will show a complete 
record of the things the other fellow has done, 
or is doing. There are photographs and draw- 
ings galore, and descriptive matter with them 
describes the processes and methods which the 
other fellow employs. 


We also have a Correspondence Department 
where everyone who can, sends in drawings 
and sketches, or just plain letters pertaining 
to something important. This department 
has proved its worth many times because it is 
really a department of kinks. And every me- 
chanic knows it’s the kinks that are a source of 
annoyance and are hard to get. This depart- 
ment has cleared up a good many of them. 


Here is a department where we keep a record 
of all new shops, and additions to old, ones. 
We try to find out what the new con¢erns are 
going to manufacture and make 4 record of 
that. Looking over the list, we Aind a pretty 
good choice. While a little mre publicity in 
this department might improve it, still the 
results have been very satisfying, 


We also have a President for this plant. Please 
meet Mr. E. D. Itor. This gentlemar. is re- 
sponsible for the general spirit that; prevails in 
this plant. He is always ready andl willing to 
set a good example. Justice and Fasic Play is 
the keynote of his policy. 


Last, but not least, there is a complete directory 
of every thing contained in this plant. It’s easy 
to find anything you wish. This dire¢tory is 
renewed once a week to keep abreast with the 
growth of the plant. 


There may be a few minor departments that 
I have skipped, but I know they are there and 
in good shape. So let’s close shop—it’s 1: A.M. 
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Manufacturing British 4.5 High- 


Explosive 


By E. 





SYNOPSIS—If it were possible to select one of a 
number of necessary operations on a piece of work 
and say, “This is the most umportant operation,” 
one would be justified in choosing the fourth opera- 
tion on the 4.5 high-explosive shell as being in that 
category. At a single chucking the work is sub- 
jected to 10 suboperations to prepare tts exterior 
for another important operation, that of nosing. 





At the time of writing six Warner & Swasey hollow 
hexagon lathes are occupied on the fourth operation, 
with a combined hourly output of 18 shells, which will 
probably be increased as the men become more familiar 
with the work. 

One of these lathes is shown in Fig. 8, the photograph 
for which was taken from an elevation so as to show all 
the tools, with the exception of the roller 
turner. 








Shells--IT 


A. SUVERKROP 


of the shell during the recessing operation. These roll- 
ers are mounted on eccentric studs so that they can be 
adjusted should the work vary in size. 

The finish recessing tool for suboperation 5 is a simple 
tool of square high-speed steel shown at # in Fig. 8 and 
likewise in both Fig. 12 and in the detail Fig. i3. A 
square hole is provided in the holder at A, Fig. 12. This 
holds a tool for rounding the bottom edge of the shell at 
As the radius 
of the round on the base edge is only 0.05 in., it has been 


the same time the finish recessing is done. 


found that the rounding can be just as quickly and satis- 
factorily done with a file. When in use the radius tool is 
mounted in the stationary steadying ring. The recess- 
finishing tool is mounted in a hand-operated cross-slide. 

The sixth suboperation is performed with a hand-op- 
F, 
The circular cutter, with the 


erated eccentric undercutting tool shown at Fig. &, 


and in Figs. 14 and 15. 


























| The work A, as in the previous opera- Se oe | | 4 
tion, is chucked on an expanding man- | }} } , Y ls 7| 
; : . ij { } 
drel B. But in this set-up the flange | ||! | l 
. ° } | '} 
of the expanding mandrel is bolted to |} | | Sel | 
° ’ . Nig) | “IAT | | 
the waving cam (’, secured to the face- | w| loot || Ed 
plate. Three tools are mounted in the | } ; es "| a ) 
turret tool-post on the cross-slide and | i | by 6) 
. t ! ! i | —— TS LU a 
five tools and a cup center are secured | 1} . 
— 7: (¥tu i —_ : 
to the six faces of the hexagonal turret. | a ceramic S77 
Operation sheet 4 gives by number the = A 
order in which the tools are presented 
to the work. < \ 
_ ° > ° 8? Anaratiane arin - 
With the exception of the formed tool, i opera facing end ~ 
marked 7 in the operation sheet, the . = | [07 %<//95 >-9%Qperation-Waving 
° . . 4 : , | fa 7 fh ” -Undercu thin SING CuD cert 
tools in the cross-slide turret are simple 8 een ES wareree : 9 | ; 
ones forged from high-speed steel and Sy} f, 
‘ KER OOS, 
ground to shape on an ordinary tool  ; ?" Nhe: , 
° 1% cal * 
grinder, an S 
. . . , es & mm» 
Ail of the tools in the hexagonal tur- «! » | | - 
° . . , > lyn S a“) 
ret with the exception of the Warner & 8 | | % ny 
; ; mo | | ' ry 
Swasey roller turner were designed and <2 | | 1 ES © & 
eee . MS | cbend-- 140 BS Operations-Recessing rey 
built in the shop. ; owe for base plate % ' 
Y KOSS > Y 
n] be MAP III LLIL LLL LLL LLL LLL LLL LLL LLL LLL LLL 
FacING THE BASE f 
hy rs ° Paces > ase A Fee ‘ ‘ 
The gperator faces the base end of Operation. r72 Operation Rough out for  % : 
the shell with the tool for suboperation | Finish turn ovt.| Waving using cup center K-4->* -3§ > 
1. The cross-slide is then run toward side for 23 | @82%0Qperation-Beve/ 
: . , Pee  Oneratian < 
the waving cam, out of the way of the Operation-Rough turn for 83 ---- ~ ae 3 
next operation. The roller turner (shown oes on _— 
and 3 OPERATION 4, FINISHING OUTSIDE OF FORGING READY 


in Fig. 9) for suboperations 2 
is brought to working position and the 
shell is rough-turned for about 814 in. (suboperation 2). 
The turret is returned and the tool set in to finish to 
turning size. The shell is then turned to finished size 
(suboperation 3) for about 21% in. The turret is indexed 
and the flat tool D, Figs. 8 and 10, roughs the recess for 
the base plate (suboperation 4). This tool is provided 
with three rollers A, Figs. 10 and 11, to support the base 


*Copyright 1915, Hill Publishing Co. 


FOR BORING AND NOSING 


two cutting edges shown at A, Fig. 14, is operated by the 
lever B. 

The seventh suboperation is performed with the formed 
tool in the cross-slide turret tool post shown at G, Fig. 3, 
and in the detail, Fig. 16. 

The roughing-out tools to prepare the work for waving 
are manufactured from high-speed steel in 12-in. lengths 
and cut to suitable lengths for the tool holders. 
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FIG. 8. WARNER & SWASEY TURRET 


In Fig. 17 are shown in detail the milling cutter for 
making the roughing tools and the tool for making the 


cutter. 

The eighth suboperation is performed with a forged- 
steel tool held in the turret tool post in the cross-slide. 
It is 34 in. wide, ground at an angle so that the advance 
edge is flush with the 434-in. diameter of the work 
and the rear edge flush with the diameter to which the 
work was roughed in the second suboperation. 

For the ninth and tenth suboperations—waving and 
undercutting the wave groove respectively—the cup center 


ARRANGED FOR FOURTH OPERATION 

I1, Figs. 8, 18 and 20, is used to support the work. The 
cup center is shown in detail in Fig. 21. 

Waving and undercutting are done by a combination 
fixture of exceptionally clever design. 

DESCRIPTION OF WAVING FIXTURE 

The supporting bracket (Fig. 22) of the fixture is a 
single casting fitted and bolted securely to two of the faces 
of the hexagonal turret. 

The cup center // is bolted to one of the wings of the 
supporting bracket, and thus forms practically a part of 














+. 9. WARNER & SWASEY ROLLER TURNER 

















RECESS ROUGHING TOOL 
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the fixture itself. 
nother machine while waiting for delivery of the Warner 
& Swasey lathes, and no assembly drawing has been made 
for it as applied to these lathes. However, the illustra- 
tions (Figs. 18, 19 and 20) will suffice to make it under- 
Similar reference letters will be used in these three 
illustrations in order to avoid confusion. 

The bracket A, shown in detail in Fig. 22, is bolted to 
two faces of the turret. On it is a machined slide for 


The fixture was designed for use on 


stood. 








FIG. 12. FINISH RECESSING TOOL 


the member B, which is operated toward or from the lathe 
center line by the screw (. ‘This is in turn actuated by a 
socket crank in the hands of the operator. The member B 
is bored lengthwise of the lathe, to receive the plunger dD. 

The plunger PD is splined to prevent turning and has 
a square hole in it for the reception of the shank of the 
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waving tool holder FE. The tool holder Z passes through 
an elongated slot in the member B, of sufficient width 
to permit of the necessary movement lengthwise of the 
lathe for producing the wave. An elongated hole is also 
provided at the top for similar traverse of the setscrew F, 
which is tapped into the plunger D and binds the tool- 
holder # therein. At the end nearest the lathe head and 


waving cam, the plunger D is bored to receive the shank of 
the roller holder G. This shank is threaded and provided 
with a nut for endwise adjustment, and is kept from turn- 
The other end of D 


ing in D by a key and keyway. 








FIG. 14. UNDERCUTTING TOOL 


is backed up by a heavy double helical spring to keep the 


roller against the cam ring while the fixture is in use. 
Tuk UNDERCUTTING MEMBER 


Hinged to the member B is the undercutting attach- 
ment J, which in Fig. 18 is shown thrown up out of the 
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FIG. 18. WAVING 
TING 


ATTACHMENT WITH UNDERCUT- 
MEMBER RAISED 


way and in Figs. 19 and 20 in working position. The 
member J is provided with a bushing J. When this is 
in line with and locked by the pin X the undercutting at- 
tachment is in working position. While the waving at- 
tachment is in use the lower edge of the member J rests 
on the pin K in its position as shown in Fig. 18. In 


this position the undercutting part of the fixture does. 


not interfere with the operation of the waving part. 


FIG. 19. 








REAR VIEW OF WAVING 


ATTACHMENT 


AND UNDERCUTTING 


Referring to Fig. 20, two slots machined in the member 
I meet at the opening L. In these slots two tool-hold- 
ers are fitted so that they will slide readily. A tension 
spring M holds them back in their respective slots. Each 
tool-holder is provided with a pin N, 

When the lever O is swung one way or the other the 
striking one or other of the 
undercutting tool Y down to its work, as shown in Fig. 20. 


wings P pins N force an 


a Sr» ." en. 


ate. 


———EE——E 





20. ENLARGED VIEW OF 


CUP CENTER 





AND WAVING AND UNDERCUTTING 


ATTACHMENT 
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This design of undercutting tool is superior to any I have 
tools enter the work alternately a tool 
Further, the tool is of 


As the 


section 


yet seen. 


of heavier can be used. 


square high-speed stock and is easily ground shape. 
Other tools for this purpose that have 

come under my notice are difficult and ee ae 
costly to make and very fragile, cannot 

take a heavy cut and are easily broken. 


WAVING OPERATION 

Returning to the waving, which is 
the ninth suboperation. The roller hold- 
er @ (Fig. 18) is slipped into its seat 
in J), and the turret is run forward so 
that the cup center 7 supports the end 
of the work, as shown in Fig. 8. This 
brings the roller against the face of the 
wave cam ( (Fig. 8). The lathe spin- 
dle is stopped in such position that the 
roller is in one of the hollows of the 
wave cam. When the cup center brings 
up against the base of the shell the car- 
riage is locked to the bed and the lathe 
started. With a socket crank on the 
screw C (Fig. 18) the member B is fed 


toward the already roughed wave groove. FIG. 21 
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The formed wave tool # is then fed to correct depth. The 
tool is moved from side to side of the groove, alternately 


by the wave cam and the heavy helical spring, which 
keeps the roller in contact with the wave cam. During 
B=700L STEEL (Hardened) C= MACHINE STEEL 











FEMALE OR CUP CENTER FOR WAVING AND UNDERCUTTING 


this operation the undercutting member, as previously 


stated, is up out of the way. 


UNDERCUTTING THE SIDES OF THE WAVE GROOVE TO 
Houtp Coprer BAnpb 


After the limit snap gage is tried on the bottom diame- 
ter of the wave groove, and it is found correct, the under- 
cutting member is swung down into working position for 
the tenth suboperation. The operator then swings the 
lever O, first one way and then the other, until the pins 
N strike the stops R. The undercutting tools are thus 
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FIG. 25. SNAP GAGES FOR FOURTH OPERATION 
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alternately fed to depth in their respective cuts. The 
undereutting tools complete the fourth operation. 

As previously stated, there is no assembly drawing of 
the waving and undercutting attachment. However, Fig. 
233 gives a number of details which have been found to be 
satisfactory under working conditions, and with these 
as a help the design of the body of the fixture should be 
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When the end of the screw is 
touching the anvil, the wheel must be adjusted on its 
spindle so that the zero mark comes in line with the 


jects from the base. 


top of the straight-edge F. It can then be secured 
permanently in position by the nut G. 

The face of the anvil and the end of the screw should 
be case-hardened with cyanide of potassium. The base 
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HEIGHT & SHAPE OF 
WAVED RIBS H&L 


OF SHELL 4! OPERATION 


FIG. 25A. OTHER GAGES FOR FOURTH OPERATION 


casy. In Fig. 24 are shown the waving tool, the milling 
‘utter for machining it and the tool used for turning the 
milling cutter. 

Owing to the large number of gages necessary for the 
fourth operation it is impossible to show these properly 
in the small space available on an operation sheet. For 
that reason they are grouped by themselves in Fig. 25 
and in Fig. 25A. 


A Drill Gage for the Tool Crib 
By CHARLES HATTENBERGER 


The gage is simply a form of micrometer caliper for 
measuring drills, reamers, counterbores, etc., that have no 
size stamped on them. Such a gage fastened in a con- 
venient place will save the tool-keeper much of the time 
usually spent in trying the sizes with ring gages or 
ordinary calipers. 

The gage consists of a cast-iron stand A having two 
arms, one of-which is reamed 7g in. in diameter to take 
the anvil B, which is pressed in. The other is not 
threaded internally, but is bored out 1 in. in diameter 
tu take the measuring screw C. The lead of this screw 
is one thread per inch, the groove being 14 in. wide and 
i; in. deep. One end of the screw is turned down to fit 
the hole in the hub of the cast-iron whee! D. This has 
four spokes and is turned to 4% in. diameter. The 
circumference is then graduated in the milling machine 
into 64 parts, which are marked from zero to */,,. A 
small screw F fits into the groove of the measuring screw 
and acts as a nut. 

Readings are taken by means of the straight-edge F, 
which is made of round cold-rolled stock, and is filed 
flat for a portion of its length in order that it may be 
brought close up against the wheel and clear readings 
vbtained. Its round end is clamped in a boss that pro- 


the wheel will make one complete turn and stop at the 
14 mark. Similarly, for a 214-in. drill, the wheel will 
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DRILL GAGE FOR TOOL CRIB 





make 214 turns. In practice the tool-keeper does not 
need to keep track of the number of revolutions. The 
fractional reading is all he needs, since his eye enables 
him. to tell whether the reading is for a 14-, a 114- or 
a 21,-drill. 


Aluminum, the Metal, is Less Than 100 Years Old—In fact, 
the elemental discoveries which eventually revealed the fact 
that there was such a metal date on farther back than 1808, 
when Sir Humphrey Davy suggested that clay and some rocks 
had metal as a base. He named this substance “aluminum.” but 
he never succeeded in isolating it. In 1856 Deville, a French 
chemist, isolated aluminum in a state almost pure. At this 
time the metal was valued at $90 ~ pound. Through the de- 
velopment of other chemical processes for obtaining the pure 
metal the price fell slowly, until in 1870 it was $12 a pound. 
Taking advantage of electricity, Hall set to work in 1885, so 
that in 1889 it was only $2 a pound. From $2 a pound in 1889 
aluminum dropped rapidly in price, until in 1904 it was only 
33c. In 1911 it averaged 22c. a pound, and the price in 1914 
fell to 18ce. The production. increased proportionately. In 
1886 only 1% tons was produced; in 1891, 75 tons; in 1896, 650 
tons; in 1901, 3576 tons, and in 1911, 23,062 tons. In 1913 the 
production in the United States was 32,756 tons, which was 
augmented by 13,500 tons of metal imported from abroad. 
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Small-Shop Shafting 


By Joun H. Van 





SYNOPSIS 
small-shop subject which is too frequently neg- 
lected. Practical hints on selecting and caring 
for shafting are given. A simple chart gives a 
quick solution for shaft diameters and the maxi- 


This article takes up an important 


mum allowable distance between hangers. 





There is one redeeming feature about the game of 


poker—someone gets the money. In this respect it is 
quite unlike the horsepower which goes to waste in the 
small shop. This does not increase the profits of the 
boss or raise the wages of Mike on the machine or of 
Billy on the bench. In fact, it is one of the many little 
wastes which go up in heat (and sometimes in smoke) 
without doing anyone any good. 

The loss from these causes is more serious in the 
small shop than in the large one, for the reason that 
proportionately much more power per man employed is 
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FIG. 2. LEVELING SHAFTS WITH BRACKET AND 
PLUMB-BOB 
used. And if these wastes are considered worthy of 


study in the large shop, how much more so is it neces- 
sary to attack them here, where their importance is 
greater ? 


SLEIGHT-OF-HAND MATHEMATICS 


In presenting the data bearing upon this subject | 
will try to combine science with simplicity so as to 
strike an average which will be understandable without 
too much wear and tear upon the gray matter. To this 
end, more or less of the material in this and the three 
succeeding articles will be presented in the form of 
charts, and a word about them here will not be out of 
place. An alignment chart is a kind of sleight-of-hand 
mathematics that will enable a man who cannot or 
will not add, subtract, multiply or divide to solve quite 
complicated mathematical problems in a very short time. 
If you believe that two times two is five, or that three 
and two are six, well and good—it does not make any 
difference to the chart or in the final results. In fact, 

*This is th first of a series of articles dealing with power 


distribution in the small shop. Succeeding articles will treat 
of pulleys, belts and various transmission problems. 





DEVENTER 


anyone who has the ability to follow simple directions 
can give a gray-whiskered college professor thirty yards 
in the hundred and beat him to the answer, and will 
have the satisfaction of /nowing that his answer is right, 
which will be more than you can say for the professor, 
unless he figures it out twice. 


) 


The chart given in this issue on page 362, for exam- 


ple, tells you how to determine the proper diameter of 
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SHAFTS WITH A LEVEL 





FIG. 3. 


LINING 


a line shaft to transmit a given horsepower at a certain 
number of revolutions, and also what the maximum dis 
tance between bearings should be, allowing for average 
shafts of cold rolled steel weakened by keyseats, and 
taking into account average belt pull, weight of pulleys, 
etc. The small inserted key charts are simply to illus- 
trate the method of using the large one, and if you will 
follow these examples through you will agree with me 
that there is still hope for a man who has not a college 
education ! 

Bill Jones writes in about his line shaft and wants 
to know how to tell when she is out of line. Throw olf 
the belts, Bill, and try to spin her by hand. If 
can, she ain’t! That is the simplest test that I know 
of. In fact, if it isn’t to make a shaft turn easy, what 


you 


reason would there be for lining it up? 


WISCONSIN Pere’s Metruop or LINING 


Line shafts have a very annoying way of getting out 


of line, no matter how straight you start them. Some- 


] 


much the fault of the shaft as of the 


isn’t so 


times it 














FIG. 4. LINING BOTH WAYS WITH ONE WIRE 


They tell of an old Wisconsin shop man, whose 


building. 
jack up 


first name was Pete, who found it cheaper to 
the building than to adjust his shaft hangers. He would 


vet three or four jacks under his shop and a couple of 
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men underneath to operate them, and then telephone di- 
rections to them through a knothole. While most shops 
are not as bad as Pete’s, there are a good many shafts 
which go out of line for the same reason. Hangers have 
a habit of shifting and bearings of wearing, so that with 
all of these conditions surrounding the line shaft it is 
no wonder that the average shaft eats up from 40 to 75 
per cent. of the total power even when not doing a tap 
of work. 

Too much belt pull on a pulley in the midde of a 
long span will often make a shaft crooked. When it 
comes to lining up crooked shafting you have a real job. 
The best way to do it is to first straighten the crooked 
lengths; but don’t do it the “regular” way. This con- 
sists of sticking the shaft in a long lathe between cen- 
ters, shoving a pry under the middle, with its fulerum on 
the compound, then having a couple of huskies jump up 
and down on the end of the crowbar, while a boy holds 
a fuller on top of the shaft and a brawny blacksmith 
with a 16-lb. sledge smites the fuller. “Altogether now, 
Bang! “Once more!” Bang! “Once again!” 
Of course you wouldn’t hit your lathe with a 
you are only hitting the bar. 
160 


boys !” 
Bang! 
sledge hammer; oh, no 
1 wonder what absorbs that 16-lb. sledge blow with 
lb. of human energy behind it after it leaves the bar? 
If F could find out I'd get a pair of them for shock ab- 


sorbers. 


Four DirrerENT Ways or LEVELING THE LINE 
SHAFTING 


The best and quickest way, without doubt, to align 
shafting is to use a surveyor’s level and the shaft-sight- 


ing targets that are furnished for shop use. It will pay 
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FIG. 5. SAG OF A STEEL ALIGNING WIRE FOR SHAFTING 


a number of small-shop owners to club together and buy 
an outfit of this kind, using it in common and lining up 


If this cannot be done, 


their shafts once or twice a year. 
there are other very good Ways, one being to use a 
bracket and plumb-bob as shown in Fig. 2. 
taken with this apparatus that the two ends of the hanger 
are always on the same diameter shaft. 

The line shaft in the small shop should be of one diam- 
eter from start material being 
more than offset by absence of the bother of bushing or 
In one shop they saved $28 worth of 


Care must be 
to finish, its extra cost 


reboring pulleys. 
cold-rolled by decreasing the sizes of the line shaft every 
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few lengths, beginning at the motor end. It was found 
later to shift the 


other end of the shaft, when, instead of merely moving 


convenient a few years motor to the 
the wooden split drive pulley, they found that the de 
turn the shaft 


This little job 


creasing diameters made it necessary to 


end for end and relocate the pulleys, 
cost in the neighborhood of $280, and is an apt illustra- 
tion of how some people save money. 

If you have a grudge against the plumb-bob you can 
use the spirit-level method shown in Fig. 3 with th 
same caution about unequal shaft diameters. 

The last two methods have to do with leveling only. 
but there is in my estimation one method by which a 


shaft may be aligned both ways which is superior to 


‘i >. ~ y 

( \ Lom . ~ - / \ 
a= es (C 
FIG. 6 AUTOMATIC SHAFT POLISHERS 

these Two, in fact coming close to the survevor’s level 


This consists of stretching a wire or fishline 
shaft, 


obstructions 


method. 


approximately parallel with the and as near to 


it as the pulleys and other will allow, 


locating it on about a 45-deg. line, as shown in Fig. 4 
By using the combination square and level shown in 


the illustration it is possible to get a very good job ol 
truing up, and a variation in the diameter of the shaft 
does not make any difference, unlike the other methods. 


If you are a real particular cuss use a No. 17 Birm- 
ingham gage piano wire, loaded with 30 |b. at each 
end and correct for the Sav by means of the figures 


The method of do 


ing this is clearly shown in Fig. 5, while the table makes 


given in the accompanying table. 


it easy to get just the right figure to fit any case. 

For the small shop the length of limited, 
fishline will answer perfectly well and the sag on this 
so little that 


which is 


will be no corrections need be made. 


AUTOMATIC SHAFT POLISHERS AND POINTERS ABOUT 


SHAFT BEARINGS 


shaft bearings are a good investment 
and will save their cost 
will bearings equipped with oil reservoirs having wick 


that is, if the 


Self-aligning 


in power very quickly. So also 


or ring self-oiling devices; reservoirs are 


cleaned out every six months or so to make room for 
the oil. The wick oilers must be kept from getting 
glazed over with lead acetate which is a component of 
most lubricating oils. A bearing that needs to be oiled 


daily is a nuisance as well as an expense and a source 
If you have one of this kind, tap out the 
oil holes and serew them. 

The little trick shown in Fig. 6 may be known to you. 
The holes in 


of danger. 


grease cups In 


It represents an automatic shaft polisher. 


the disks. which are made of leather or stiff cardboard, 
are a little larger than the shaft, and each disk is split 
to allow its being placed over the shaft between pulleys 


f on a length will 


or couplings. Three or four of these 
chase one another back and forth at a lively elip, and in 
sO doing will keep the shaft brightly polished at no ex- 
pense. It is not often that the small-shop owner has a 


chance to get something for nothing, as he has with these 


little automatic polishes S. 
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Three Permanent Repairs to 
Shop Equipment 
By Ausert A. Dowp 


Repair work in the factory is often done hurriedly be- 
cause of the necessity which calls for the use of the broken 
unit as soon as possible. It naturally follows, therefore, 
that the repairs are not always of a permanent nature, 
so that it becomes necessary after the lapse of time to do 
the work all over again in order to insure maximum 
efficiency. Considerable ingenuity is often apparent in 
making repairs, and as shown herewith, the repair often 
makes the piece as efficient as before the break occurred. 

A Broken Cuuck 

In Fig. 1 is shown a two-jawed chuck A of standard 
construction which, after a long term of service, devel- 
oped a crack at B. This crack had a tendency to open 
up when pressure was supplied to the jaws, but aside 
from this the chuck was in good working condition. The 
foreman of the department decided to fix it at the earliest 
opportunity, the method used being clearly shown. A 
straight cut was milled at ), leaving two lips, or grooves, 
E to act as retainers. A rectangular piece was shaped up 











FIG. 2 
FIGS. 1 AND 2. MAKING CHUCK REPAIRS 


and fitted to the milled portion and doweled in place while 
the chuck was held in a set of clamps to keep the broken 
parts together. The screws F were then put in and the 
outside turned off so that it was difficult to find the 
joint. 

After the work had been done, the chuck was to all 
intents and purposes as good as new. 

STRENGTHENING A Set or Cuuck Jaws 

A three-jawed chuck was equipped with a set of spe- 
cial jaws having an outline as shown by the dotted lines 
at G in Fig. 2. On account of the pressure used to hold 
the work, one of the jaws broke, and it was necessary to 
either repair the jaw or make a new one. If a new jaw 
were to be made, there was no assurance that it would 
prove any stronger than the first, and besides, the new 
jaw would have to be carefully fitted to the scroll ring in 
the chuck, which would involve considerable labor. To 
avoid this and to strengthen the construction, it was 
thought advisable to cut off the original jaws 7 (after 
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annealing them), and cut a groove across them at K to 
take the stress and to locate the subjaws. The jaws ./ 
were then made and fitted, and screwed to the portion // 
by the screws M, after which they were bored out in plac 
on the machine to fit the work for which they were in- 
tended at L. 

It will be noted that the new jaws have a considerably 
larger section than the old, and that the method of fast 
ening and tonguing makes: them exceptionally strong. 


A BROKEN OVERHEAD-TURNING Too. HoLper 


The casting A, shown in Fig. 3, was a very peculiar case, 
in that the breakage was a difficult one to repair and sti! 
preserve the necessary rigidity in the tool. The cracked 
portion is clearly shown at C, the lower view giving ai 
idea of the manner in which the tool is used. The pilot 
B enters a bushing in a bracket K on the spindle cap, 
and must therefore be perfectly rigid to give the required 











FIG. 3. A CRACKED TOOL HOLDER 


support. The work H is held on a special chuck and the 
tool G does the machining. 

To be thoroughly efficient, any method of repair must 
be substantial and sufficiently rigid to withstand the 
stresses developed during the machining processes. A cir- 
cular milling cut was made around the hub portion of the 
casting, and a steel strap, made from a bushing turned 
and bored to the right diameter, was fastened in place 
by the screws EF and F. This arrangement tied the 
broken parts together and made the construction as rigid 
as before it was broken, without affecting the general ap 
pearance to any great extent. 

- 


e 

Carbon Paper for Blueprint 

By H. K. Boyer 

In making sketches or small working drawings, drafts- 
men frequently make a carbon copy of the sketch or draw- 
ing. The carbon paper may be used to advantage as a 
negative tracing (for making “blue line on white back- 
ground” prints) by using it as a tracing in connection 
with ordinary blueprint paper. Of course, new carbon 
sheets must be used, and no erasures should be made 
before placing a hard surface between the drawing paper 
and carbon sheet. 

Electric Ovens in Field Hospitals are being used by the 
Germans to bake bullet and sharpnel wounds and thus hasten 
the wounded soldier’s return to the battlefront. The disabled 
arm or leg is placed in the oven, while a nurse keeps watch 
on the temperature. Some ovens permit the wounded man to 
sit so that wounds in the abdomen or back are similarly 
treated. 
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Continuous Assembling in Modern 
Automobile Shops 


By Frep. H. 





SY NOPSIS—One of the secrets of rapid assem- 
bling is to supply the necessary parts at the right 
time to the right place. The new methods em- 
ployed at the Ford Motor Co., carry this principle 
further than almost any other plant we have seen. 
Mechanical means are provided for moving the 
material to the proper place with the least handling 
and attention, both materials received from the 
outside, such as wheels, tires and bodies, and parts 
built in the plant itself, including motors, trans- 
missions, gasoline tanks, radiators and dash assem- 
blies. These are handled by special carriers to the 
proper point in the assembling department, so as 
to be on hand when the chassis is ready to receive 


them. Studebaker methods are also shown. 





To provide facilities for assembling a thousand cars 
per day, the Ford Motor Co. has erected numerous run- 
ways and other handling devices, both for the materials 
received from outside manufacturers and for those made 
in the plant itself. 

The assembly of the various parts from the different 
departments or from the storerooms, if the parts have 


COLVIN 


assembled in their particular departments and come to 
the final, or chassis, assembly as complete parts read\ 
to be coupled together into a compl te car. These units 


front axle, the 


! 


may be divided into the rear axle, the 


frame, the radiator, the motor, the dash and the gasoline- 
tank assemblies, all of which are easily coupled, leaving 
only such parts as wheels, exhaust pipes, mufflers, fenders 


and bodies to be attached. 


HANDLING OUTSIDE MATERIALS 


Beginning with the handling of material received 
from the outside, the system of transporting wheels from 
the freight cars into the painting department or, in the 
case of completely finished wheels, the department where 
the tires are attached will first be described, 

Figs. 1 and 2 show how the wheels are rolled out of 
the cars and placed in the incline at the foot of the 
hoisting apparatus. This them to the top of 


another incline, from which they automatically roll over 


raises 


the yard into the proper department of the adjoining 
building. The tires are likewise handled in a very simple 
manner and two parts on coming together at a central 
become very 


point are assembled by operatives who 


skilled at the work. Incidentally, Fig. 1 gives a striking 
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FIGS. 1 AND 2. 


been purchased from the outside or made up in large 
quantities, involves the introduction of specially devised 
conveying machinery. 

This equipment is particularly interesting and compli- 
cated on account of the great variety of parts which 
enter into the construction of the modern automobile. 

This article deals with what may well be called the 
final assembly, as the various units have previously been 
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GETTING WHEELS FROM THE FREIGHT CARS TO THE TIRE ROOM 


illustration of the increase of velocity due to gravity. 
On reaching the top the wheels begin to roll entirel 
unaided, and their spacing on the runway shows how 
the speed increases as they gain headway on the incline. 

The wav in which the bodies are delivered from an- 
One of the heavy trucks 


other factory is shown in Fig. 3. 
The team shown is 


handles about 14 bodies at a load. 


waiting to be backed against an incline with a continu- 
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ously moving chain carrying cleats which engage the 
underbody frames and slide them up the incline to the 
second floor, where they enter from the right, as indicated 
in Fig. 4. Here they are switched to either the right- 
or left-hand track, and begin their journey through the 
The raised runways maintain the bodies at 
They are covered with 


department. 
a convenient height for the men. 
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More of the body-fitting department is shown in Fig 
In Fig. 5 the top is put in place. The o1 
at the extreme right has just been placed in position, b 
not stretched or fitted in any way. The tops are deliver 
in the center between the two tracks and put on by a m: 
All screws, nuts and other fittin; 
between the tracks. The farth 


5 and 6. 


standing on each side. 
are kept in tote pans 
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FIG. 3. THE WAY BODIES ARE DELIVERED 

sheet steel to avoid splintering and also to allow the 
bodies to be moved easily. ‘The chain conveyors move 
continuously at a slow rate, perhaps a foot per minute, 
which allows each operative to do his little part either 
as the body passes or by walking a few steps with it. 


This necessitates a minute subdivision of the work, which 








FIG. 4. BEGINNING TO FIT UP THE BODIES 

ends of the runways are shown in Fig. 6, with a string of 
bodies coming down the left-hand track. An incline 
platform carries them onto the body-delivery stand, which 
will be shown later. ‘The bodies are very easily handled 
on the steel-covered platforms, either by hand or by the 


handling sticks shown leaning against the wall over the 








FIG. 5. FITTING THE TOPS ON THE 


ALONG 


BODIES AS 


MOVE 


is, of course, one of the creat features of the Ford pro- 
duction. 

The curved chutes entering the second window section 
end the two tracks. 
supplies from the conveniently located stockroom on the 
next floor. 


between These bring the various 


The material is delivered between the tracks 


so as to be equally convenient to both. 
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BODIES LEAVE TO MEET 


CHASSIS 


FIG. 6 WHERE THE 


THE 





waste can. ‘The truck at the right can be run against 
the end of the platform should it be necessary to remove 
a body at this point instead of sending it on to meet the 
chassis. 

The beginning of the chassis assembly is shown in Figs. 
7 and 8, the former giving a good idea of the construction 
of the continuously moving chain which carries the chassis 
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FIG. 7. BEGINNING THE CHASSIS ASSEMBLY , 
along from one gang of men to another. As shown, the 
front and rear axle units are fastened together by bolting 
the frame to them before they start on their journey 
toward final completion. 

3y the time the frame and axle units are thoroughly 
bolted together, the traveling chain has moved them 
under the bridge containing the gasoline tanks, shown 
in Fig. 8. These tanks come onto the bridge from the 
chute at the extreme left and are stored on ends, 
to be placed in the chutes to slide down to the assemblage 
below. Before these are sent down, however, each tank 
has a little gasoline run into it the measuring 
device shown, so that when the tank is in place on the 
car, it already has sufficient gasoline to be used in driving 
the motor from the assembling floor to the point where it 


reat \ 


from 


receives the body and hood. 
After the chassis pass under the bridge, the men 
fasten the tanks in place on the frames. When this 


MACHINIST 








FIG. 8. PUTTING ON THE GASOLINE TANK 


photograph was taken, only one of the continuous moving 
chains was in place, the cars on the track in the foreground 
being front the 
three-wheel trucks behind, the latter carrying the rear 


moved on their own wheels and small 
ends of the frames. 

\s the journey continues, the chassis reaches the point 
where a motor and transmission in one power plant is 
swung over the track by a small hoist and lowered into 
position in the frame, as shown in Fig. 9. These motors 
are delivered in position under the cross-rail shown, and 
have but a short distance to be carried before they are 


dropped into place. 


CONVEYOR FOR THE DasH ASSEMBLY 


The next step is putting the dash assembly in position 
over and behind the motor, as shown in Fig. 10. The 


complete dash assembly is slid down from the overhead 


bridge on inclined skids. It is then easily placed on the 














FIG. 9. MOUNTING THE MOTORS 


10. PUTTING ON THE DASH 
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CARRYING THE DASH FIG. 12. 


ASSEMBLY 
moV ing. 


bolted in while This 


illustration gives some idea of the spacing between frames. 


frame, being position 
It also shows the convenient type of wrench which is used 
in this work. 

from 


bridge 


The method of arranging the dash assemblies 
the room in which they are assembled to the 
shown in Fig. 10 is indicated in Fig. 11. This single- 
rail trolley system is built along one of the valleys of 
the roofing construction and leads from the dash-assembly 
room to the bridge, which delivers them to the frames 
as they pass underneath. The whole assembly is hung 
by the steering wheel, and a steady string of them moves 
from one point to the other, thus avoiding all delay. 

Some idea of the extent of this department can be had 
from Fig. 12, which shows the frames passing along just 


FIG. 13. PUTTING THE RADIATORS IN PLACE 


PUTTING THE EXHAUSTS AND MUFFLERS ON THE FRAMES AS 
THEY MOVE PAST THE OPERATORS 


before reaching the bridge from which the radiators 
This shows all three of the tracks in opera- 
tion, and also such supplies as are needed placed between 
the tracks where they can be handled conveniently. These 
include mufflers, exhaust pipes, and such bolts and nuts 


are delivered. 


as are necessary to fasten them in place. 

In Fig. 13 are shown the radiators being delivered to 
the assembly floor by the slide at the left. They are 
equipped with connections, as well as 
the lower connecting pipe and the small hose which sup- 
plies gas to the headlights. In the foreground are the 
auxiliary air-valve rods for closing the air intake when 


rubber hose 


priming and all other necessary fittings, such as hose 
Here again the photograph 
was taken before the last of the moving railways was in 


clamps and similar devices. 


FIG. 14. NEARING THE END OF THE LINE 
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place, the rear wheels being supported on small trucks as 


vefore. 

By the present method the wheels are among the last 
things to go into place. ‘These come down ready tired 
from the floor above. The chutes are arranged with 


simple but effective bumpers, so that it is impossible 
for a wheel to drop clear to the bottom. The bumpers 
feed them down one notch at a time and also allow new 
wheels to feed into the chutes easily as the lower ones 
are removed. 

When the frame reaches this point the wheels are 
taken out of the chute at the lower end and quickly 
fastened in position. 

The end of the assembling runway is shown in Fig. 14, 
where the car is completely equipped so far as running 
is concerned. Here the incline leads down to two pairs 
of deeply grooved pulleys set just above the floor. When 
the cars reach this point the operators start down the 
incline, skillfully turn the front wheels to avoid the 
pulleys, and as soon as these are passed, turn the wheels 
back so that the rear wheels drop into the grooved pulleys, 
which are rufning continuously. This starts the wheels 
and all the mechanism back to the clutch, as long as 
the clutch pedal remains in the neutral position. 

Then the driver climbs onto the frame and sits on 
the gasoline tank. As soon as the radiator has been filled, 
he presses the clutch pedal into low gear and allows 
the engine to be connected with the rear wheels. This 
immdiately starts the engine, if the switch has been 
thrown into proper position, and the car is under its 
own power. 

In order to get the chassis off the grooved pulleys, 
the man behind raises the wooden bar shown between 





FILLING RADIATOR AND STARTING THE 


MOTOR FROM REAR WHEELS 


FIG. 15. 


the tracks in Fig. 14 and it moves forward under its own 
power. It is then run out through the door to receive 
the body. 

All conveniences are provided, the method of filling 
the radiator being clearly shown in Fig. 15, as well as 
the grating beneath, which takes care of any excess of 
water without annoyance to anyone. 

Once outside the building, the chassis are run down 
over the tracks parallel to it, which are made of wide- 
legged angle iron. This insures the cars going straight, 





FIG. 16. 
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whether they are being handled under power by an ope: 
ator or pushed down by hand. 

The method of assembling the bodies on the chassis 
is shown in Fig. 16. After being completed, they ar 
moved out to the platform, which is even with the second 


Here 


floor and just outside the door shown in Fig. 6. 





A, 

















TRUCK FOR CARRYING BODIES 


they are fed down underneath the swinging frame by a 
cleated belt similar to the one which raises them from 
the first floor. 

When the body reaches the lower position, the swing- 
ing frame in front comes back to a horizontal position, 
the swing ropes are fastened to the top irons of the 
body, and the whole thing is swung forward quickly 


and easily. A few bolts fasten the body firmly to the 
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BODIES ON THE CHASSIS AS THEY 


FROM SECOND FLOOR 


SWINGING 
COME 


chassis, and the car is then ready to be driven by its own 
power to the loading platform, to be stowed away in the 
box cars for shipment to different points. 

Just in 
another ingenious device, which unfortunately could not 
be indicated in this 
gravity operated conveying chain or belt which brings 
the hoods down from the top floor to a point where the; 
Whenever a car is ready, 


front of the car shown receiving its body is 


This is a continuous 


illustration, 


are needed for final assembly. 
a hood is simply lifted from the carrier and put in place: 
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the act of removing a hood advances the chain one station, 
so that another hood is always ready. 

One of the valuable features of this continuous-assem- 
bly system is that it immediately shows up any weak 
spots and allows correction to be made at once. If, 
for example, there is a gap between the place where 
engines are mounted and the dash assembly put in place, 
it shows at once that it is taking too much time to 
put the engine in the frame. This means that a more 
rapid method of handling must be found at this particu- 
lar point, which may need faster mechanical methods, 
subdividing the work of fastening the motor into place 
among more men, or providing more convenient tools for 
their use. But, whatever the cause, there can be no 
question as to which is the weak spot when the continuous 


method is used. 
STUDEBAKER ASSEMBLING MretTHops 


Another method of handling bodies is shown in Fig. 
17, the truck being in front of the Studebaker plant 
No. 1. These bodies are much larger than the others, 
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FIG. 18. ASSEMBLING STUDEBAKER “SIXES” 
CARRYING THE CHASSIS ON TRUCKS 


being for six-cylinder cars, and only eight can be loaded 
on each truck. This shows the framework by which they 
are separated to prevent their being scratched or injured 
while in transit. 

Although a very different method of assembling the 
chassis is used, it has been thoroughly systematized and, 
as can be seen from the row of machines in the assembling 
department, Fig. 18, the cars are put through in large 
quantities. This shows the assembling of the six-cylinder 


cars, Which is managed on a somewhat different plan than 
that of the smaller four-cylinder machines. Here the 
frames are supported on horses, or trusses, by the axles 
and finally go to receive their wheels on the four-wheel 
The whole 


chassis, as far as it has been assembled at this point, is 


steel-frame trucks shown in the foreground. 


lifted with the slings shown by means of an overhead 
air hoist. This is a monorail hoist and can be run to 
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any point down the length of the shop. A similar hoist 
is mounted on the monorail at the right, and can b 
seen in the distance over the other line of chassis. 


How tHE “Fours” ArgE ASSEMBLED 


The method used in assembling the four-cylinder ear, 
is somewhat different, though resembling the Ford metho 
to some extent. Instead, however, of the continuous 
moving chain, the chassis are moved down the lengt 
of the shop, where they gather equipment from differen 
points. The grooved track on the right, Fig. 19, guid 
the wheels and keeps them in line. 


the foreground are approaching the point where the moto 


The frames shown i! 


is lowered into place by means of the chain blocks show: 
beside the third car, this frame having the motor alread 

installed. ‘The power plant is brought to this point o1 
special trucks, each truck carrying two motors, whi 

To the right if) 
these are racks carrying electric cables and wires fo: 
connecting the starting, ignition and lighting equipment 
These are very convenient racks, which can, 


are easily handled by two chain blocks. 


of the cars. 
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CONTINUOUS METHODS USED IN ASSEMBLING 
STUDEBAKER “FOURS” 


if necessary, be moved to any point on the assembling 
floor or taken to the storeroom for a new supply to avoid 
bringing it out ‘piecemeal. 

The pipe rack at the extreme right holds the equalizing 
bars for the brake connections, the speedometer drive 
being carried on the board at the top. After the cars 
pass down the line on the left, they cross the end of 
the building and come back on the other side, where they 
receive their bodies, tops and similar equipment. The 
cars shown at the extreme right are practically ready to 
leave the assembling department for final test and ship- 
ment. Both of these plants show the marked contrast 
between modern assembling methods and those which 
sufficed in the days of small production and high prices. 
While they differ to some extent, this is rather owing to 
the conditions surrounding each plant than to any fail- 
ure to grasp the modern tendency to its fullest extent. 
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Metallic Preservative Coatings 


By E. 





SYNOPSIS—Metallic coatings are used in the 
machine shops to preserve other metals from rust- 
Tin, lead and zine are the metals commonly 
The author states their 
uses and tells how they are applied. 


ing. 
employed for this purpose. 





The economy of nature seems to be satisfied when the 
desirable thing is difficult of attainment. The metals 
which do not corrode easily are expensive ; consequently, in 
our endeavor to beat nature at her own game, which seems 
to be part of what we are here for, we have to find some 
way in which we can cover the cheaper metals with some- 
thing that will prevent corrosion. 

There is an exception to this in the case of iron. Or- 
dinarily speaking, iron is cheap and easily obtained, but 
there are certain ores that yield an iron which does not 
séem to rust under so slight provocation as is usual. The 
secret of these ores seems to be simply that they yield a 
very pure iron, and pure iron does not combine rapidly 
with oxygen at ordinary temperatures. It is the impur- 
ities, carbon among them, that aid the attack of water, 
air and acids on iron. Since steel is iron with a percent- 
age of carbon as an impurity, it is natural that we should 
find that steel rusts even more rapidly than iron. 

These extremely pure ores come from the northern part 
of Europe and yield Swedish, Norway and Russia irons. 
There is no certainty today that what is sold under these 
names ever come from Europe. These irons can be and are 
closely imitated in this country. 

What is probably better, and certainly more straightfor- 
ward, is the manufacture of nearly pure iron by making 
a very low-carbon steel. This is being done by the basic 
openhearth process, the carbon being reduced to a small 
fraction of a point and the other usual impurities, like 
sulphur, phosphorus, manganese, silicon, etc., to negligi- 
ble quantities. This iron does not rust nor corrode except 
uniformly over its whole exposed surface, and then only 
very slowly. 

Just how iron rusts, from a chemical standpoint, seems 
to be an open question. There are three prominent theo- 
ries—the first, that an acid is present or is formed, like 
carbonic acid in the air, which in turn forms a ferrous salt 
that combines with moisture, setting free the acid over 
again so that the process is continuous; the second, that 
hydrogen peroxide is formed by the moisture and starts 
and continues the process of corrosion; the third, that 
electrolytic action causes the transfer of particles of iron 
in solution from a point of high potential to one of lower 
potential, or vice versa. These points of different potential 
may be very close together or at some distance apart, 
but the result is a localized rusting or pitting that de- 
stroys the usefulness of the part as effectively as if the 
rusting was uniform over its whole surface. This last ac- 
tion is almost entirely absent in the case of pure iron be- 
cause there are no impurities to make the differences in 
potential. 

It should not be imagined that pure iron is rustless, be- 
cause that is not the case; it simply rusts very slowly and 
uniformly. 


H. 
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The further protection of the iron may be obtained by 
coatings of non-corroding metals by painting or varnish- 
ing, or by forming a coating of a magnetic oxide, such 
We are in this 
The 
most common coverings for iron and steel are tin, lead 
and tin (terne plate), and zinc. 


as is produced by the Bower-Barff process. 
case concerned with the first of these three methods. 


Other coatings are used, 
but their first value is ornamental and the protection is 
incidental. 

A clean piece of iron dipped in melted tin will take up 
a coating which will cling firmly if a suitable flux is used. 
It two drawbacks—the tin it 
very apt to show minute pin holes which are not covered 


has is expensive, and is 


and which offer a for the beginning of corrosion. 


This is especially noticeable in the case of tin kitchen 


way 


utensils. 
tinned, it is necessary that they be kept washed and wiped 


No matter how good quality nor how heavily 


clean and used for only comparatively short periods or 
they will show points of rust. 

Terne plate is made by dipping in an alloy of tin and 
lead, which produces a softer and a cheaper coating than 
tin alone. 

Less costly than either of these and having more uses 
is zinc. This forms a better coating from the viewpoint 
of protection alone than either of the others, but there are 
many uses for which it is objectionable, as for kitchen 
utensils mentioned above. A galvanized-iron water bucket 
is entirely acceptable, but a galvanized-iron dipper or 
teapot in the kitchen would not be acceptable. There is a 
feeling, not borne out by facts, that the zine coating in 
some way poisons food, though it is unlikely that it does 
as much as lead or any more than tin. The greatest dan- 
ger is probably the commonest and least thought of, the 
use of terne plate to make containers for preserved or 
canned meats and other foods. Of course, these are sealed 
to the air, but the liquids which they contain must often 
have an effect of some sort on the coating of the can. The 
extreme rapidity with which the discarded cans on the 
dump rust through is pretty good evidence that the margin 
of safety is very small. 

From the point of view of the machine-shop owner, how- 
ever, galvanizing is resorted to so much more frequently 
than tinning that it by far the to 
Zine itself is a soft, malleable metal with low 


is more inportant 
consider. 
tensile strength and has few of the qualities needed in 
mechanical work except that it resists corrosion by oxidi; 
ing in the air until it is covered with a thin layer which 
protects it from further action; that is, there is no re- 
peated action between the oxide and either the air or the 
metal, as in the case of iron. 

The problem is to apply cheaply a thin, uniform coat 
asting so that it 


ing of zine to any form of sheet, rod or 
will adhere. The first method, and the 
the name galvanizing was derived, was that of electroplat 
ing, or in the old terms, by galvanic action. When electric 
current was obtainable only from batteries or even later 
was high, this was so ex 


one from which 


when machine-made current 
pensive a process that it was used only for the more ex- 
pensive metals. Recently, with the greater development 
of water power and the long-distance transmission of elec- 
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tricity, it has turned out to be a method which is both 
economical and extremely effective. There is almost en- 
tire certainty that the metal will be covered without pin 
holes and that the coating will stick. 

While the electrolytic method is applicable to any ma- 
terial that is a conductor of electricity, it finds its most 
prominent use just now in the making of galvanized flat 
wire which is to be used for punchings and for drawing 
under a press. The zine seems to have a better adherence 
and less tendency to crumple or scale off than when de- 
posited by other methods. This work is done in long vats 
through which the wire is slowly drawn. The vats are 
filled with a solution of zinc sulphate, and zinc electrodes 
are hung at intervals along the sides. A current of about 
3 to 4 volts is furnished from rotary converters, and con- 
nection is made through brushes to the zine pole pieces 
and to the wire. The thickness of the deposit is deter- 
mined by the time during which the wire is in the tank, 
or by the rate at which it is drawn through, and the num- 
ber of amperes used. The latter can be regulated by 
varying the voltage or by varying the area of the zinc 
pole pieces from which the metal is deposited. The rate 
at which the wire is drawn through the tank is the thing 
most easily regulated and the most reliable, because there 
should be no great change in the voltage from normal, as 
on that depends the grain of the deposit. 

There is no physical reason why castings or any other 
form of material should not be electroplated with zinc 
except that the cost of doing it by other methods is still 
cheaper and to all appearances the result is quite good 
enough for most purposes where the substitution of bronze 
castings would not be the logical thing. 

The next process in chronological order was that of 
dipping the metal in melted zine, first, of course, having 
cleaned it and washed it in strong lye. The sheets or 
other articles to be galvanized are heated to about 500 
deg. F. and dipped through a layer of sal ammoniac, which 
covers the surface of the melted zine and acts both to keep 
the latter from oxidizing and as a flux to make the zine ad- 
lere better. The zinc is kept at a temperature of about 800 
to 1000 deg. F., though the heat determines largely the 
amount of zine which the article will take up and so is used 
to regulate the thickness of the galvanizing. If the tem- 
perature is run up to 1000 deg. F., which is about the 
limit, the coat will be thin, but part of the saving will be 
neutralized by the waste of melted zine which volatilizes 
and passes off up the chimney. At 800 deg. F. the coating 
will be comparatively thick, but the waste of metal from 
this cause will be less. In the manufacture of wire it is 
common practice to galvanize at low heats and then to run 
the wire directly from the galvanizing bath through sand 
or asbestos, which wipes off the surplus zinc and prevents 
its forming in drops on the under side of the wire. Wire 
is also sometimes dipped in bundles and then put in cen- 
irifugal driers to throw off the surplus zine before it 
has fully set. This is not, however, used for high-grade 
wire which is to be manufactured into other articles. 

Then came the process known as Sherardizing, from 
the name of the inventor, Sherard Cowper-Coles. Roughly, 
this process consists in sealing the objects to be galvanized 
in an iron tumbling barrel with a quantity of zine dust, 
and slowly revolving it while heated to 500 to 700 deg. F. 
At that temperature the zinc, while it does not melt for 
another 100 deg., seems to acquire a considerable affinity 
for iron and unites with it in a-sort of thin layer of alloy, 
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to which the metal itself further adheres to make 
thicker coating. The thickness of the coating depends o; 
the length of time that the articles are treated. It 
possible that the success of this method lies partly in th 
fact that zine vaporizes so readily that before it melt 
it gives off a vapor which condenses on the surface of th 
iron. The zine dust is made from the ore as a }by 
product of the manufacture of the metal. It contain- 
about 90 per cent. zinc and 10 per cent. tin. It does not 
coat most effectively until it is about half spent, so it i. 
the custom to make the mixture in the barrel, or retort, 
half-spent dust and half-fresh dust. About four pound 
of dust is usually needed to galvanize 100 lb. of work. 

The process is most adaptable to castings, punchings 
etc., as distinguished from sheets, which are more readil) 
dipped, or wire and rods, which are more readily run 
through a zine bath. The heat which must be used does 
not have any appreciable effect on large pieces, but smal 
steel pieces of high-carbon steel may have the temper 
drawn below what is desirable by this process. In fact, 
in the manufacture of some grades of wire, the drawing 
of the temper and the galvanizing are combined in one 
operation, and on harder material still, the drawing is 
first done at a considerably higher temperature than it is 
wanted and then the galvanizing bath is relied on to let 
it down to the proper degree. 

This process should not be applied where an entirel) 
clean surface cannot be obtained. Soda baths, sandblast 
and acid pickle are all used, according to circumstances. 
If the work is pickled, it must be boiled in cyanide (one 
pound of cyanide to 20 gal. of water) before it is put in 
the retort. 

All of these methods of galvanizing imply the possi- 
bility of taking the work to the vat, tank or furnace. As- 
sembled work of any size cannot be treated by them. 
Galvanized sheets are protected on the flat surfaces, but 
where they are cut, the edges are not protected unless 
the joint is carefully soldered. Where it is bent there is 
always the danger that the coating will loosen and that 
rust may begin its work there. Castings which require any 
machining in the assembling room must either be sent 
back and regalvanized or left with unprotected surfaces. 

Many attempts have been made to devise a method by 
which the galvanizing could be done by means of portable 
apparatus, so that large or inaccessible surfaces could be 
treated. The spraying of the metal has been one of the 
methods which has been a favorite ground for experiment. 
Early attempts were not commercially practicable be- 
cause it was apparently inferred that the metal must reach 
ihe surfate to be galvanized while hot. Experience with 
the Sherardizing process indicated that better results 
could be expected if the zine is brought in contact with 
the surface at a comparatively low temperature, around 
600 deg. F., for instance. It was then ascertained that 
with a suitable nozzie it was possible to spray zine dust 
and get fairly good results. Then it was found possible 
to go another step and make the zine dust in the spraying 
nozzle. 

The process as perfected at present consists in using 
zine wire running through the center of a blow-pipe noz- 
zle. Around this wire is a double nozzle, the inside tube 
containing some burning gas, like coal or water gas, acet- 
ylene, oxyhydrogen, ete., which melts and partly vaporizes 
the zine, and around that tube another which contains a 
blast of air or steam which acts partly to furnish oxygen 
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or the inner flame, but also is made to converge in front 
f the flame so that the particles of zinc are cooled to the 
roper temperature to adhere to the surface on which they 
mpinge. 

This process is by no means confined to galvanizing 
ron and steel. It is equally applicable to any other sur- 
ace which is not injured by the temperature at which 
the spray is directed; in fact, at a little greater than the 
iormal distance, the spray can be directed on one’s hand 

ithout discomfort. It is not likely, however, that this 
process will find much practical application in other lines 
than the protection of the baser metals, because zinc in 
itself is not highly ornamental. 

Another method that is of recent origin and the exact 
composition of which is as yet a secret, is a German 
method by which powdered zinc, or tin, lead or their alloy, 
is painted on the surface by means of a vehicle known as 
Ipicassit. The surface is then subjected to a gentle heat 
and baked much like japan, with results that are said 
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to be extremely good. Such a method gives great promise 
of being exceedingly useful, 

Each of these methods has its field in which it is the 
best and least expensive process. Electroplating is prob- 
ably the most certain method and gives the best clinging 
coating. If power is cheap, it costs as little sometimes as 
$7.50 per ton of work. Sherardizing is applicable to those 
articles which can be put in a revolving retort. It does 
not waste the zinc and uses it in the form of dust, which 
is less expensive than the zine pigs of the market. For 
places where it can be used, it is likely the least expensive 
form. The dipping process is essentially one for plates and 
wire ; it is the most rapid and requires the simplest equip- 
ment. The cast-iron pans or tanks in which the zine is 
melted deteriorate rapidly and are useless for remelting 
in the foundry. The spraying process is economical or 
wasteful of the material according to the man who is 
operating it. Probably its first claim lies in the portabil- 
ity of the outfit, so that work can be done “in the field.” 


Machining Top-Motion Arm for 
Hosiery Machines 


By Rosert Mawson 





SYNOPSIS —In this article is described the 
tools used in machining the top-motion arm and 
other details used on hosiery machines. It will 
be observed that the castings are first drilled, the 
subsequent milling operations being performed 
with the casting located from drilled or reamed 
holes. A simple form of index jig ts shown, the posi- 
tion being obtained by a pawl locating in notches 
in the yg sub-base. The jigs are fl rtble in their 
nature, adjustable screws being used, so that the 
positions may be changed should tt be necessary 


owing to casting variation. 





The Trump Bros. Machine Co., Wilmington, Del., 
makes on contract a high grade of automatic hosiery ma- 
chines. One of the finish-machined top-motion arms 
(rear) for these machines is shown in Fig. 1. 


The first machining operation in making the arm is 
drilling, which is performed in the jig shown in Figs. 2 
and 2-A. The rough casting is located against adjustable 
pins, being forced back against them with screws through 
the rear plate and side. The clamp A is tightened on the 
casting to hold it securely in the jig. The cover plates are 
next fastened down by means of pins as B, which fit into 
the sides of the jig. The following holes are then ma 
chined: One 5¢-in., spot-drill and ream; one f,-in., spot 
drill and ream ; two 1-in., spot-drill and ream; one 1-in., 
drill; one 0.166-in., drill; three No. 7 drill, one No. 12 
drill, four No. 19 drill, one No. 29 drill, five No. 35 
drill, and two No, 42. The casting is then removed and 
the 14-in. hole tapped with ;';-in. U. 8. S. threads. The 
No. 7 holes are tapped with No. 14-24 threads, the No. 19 
holes with No. 10-32 threads, the No. 29 holes with No. 8 
32 threads, the No. 35 holes with No. 6-32 threads and 
the No. 42 holes with No. 4-40 threads. 























FIG. 2. DRILL JIG FOR THE ARM 


FIG. 3 FIRST MILLING FIXTURE 
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The first milling operation is performed in the fixture 
chown in Figs. 3 and 3-A. The casting is placed on a 
pin in the base, and the two pins A are then slid in the 
The three pins fit into holes machined 
The knurled-head screw B 


hosses shown. 


in the previous operation. 
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securely. Three No. 28 holes are then drilled in th 
ring, the tool being guided through the bushing plate # 
The index latch C is then pushed down and the sub- 
base of the jig, which holds the castings, slid around to 
the new position. These positions are determined by 























FIG. 4. SECOND MILLING FIXTURE 

is then tightened against the casting to hold it against 
the milling stresses. The strap C is also tightened on 
the casting by the nut shown, to hold it securely. The sur- 
face D is then machined by a 17%-in. end mill operating 
at 130 r.p.m. with a feed of 0.02 in. per revolution. 

For the second miiling operation the fixture shown 
in Figs. 4 and 4-A is used. The casting is again located 
by pins, as A, which fit into machined holes. The screw 
B is tightened against the under side of the casting, and 




















FIG. 6. DRILL JIG 
CLUTCH GEARS 


FIG. 7. DRILL JIG 
CRANK GEAR 


FOR FOR 


the strap C is fastened down as shown. The surface D 
is then machined by a 3-in. diameter by 5¢-in. milling 
cutter, operating at 76 r.p.m. with a feed of 0.024 in. 
per revolution. This fixture, as well as the one previously 
described, is located by tongues and held to the machine 
table with bolts in the usual manner, 
DRILLING THE Ratcuetr PLATES 

In drilling the ratchet plates the jig shown in Figs. 5 
and 5-A is used. The plates, which are made from a cyl- 
indrical ring, are first bored, faced, teeth cut and then slit, 
one ring furnishing three ratchet plates. The plate is 
then placed in the jig fitting into a turned recess. The 
clamps A are then tightened down to hold the piece 





FIG. 5. DRILL JIG FOR THE RATCHET PLATE 


notches into which fits a pawl on the index latch. The 
drilling operation is then repeated. 


DRILLING. THE CLUTCH GEARS 


The jig used for drilling the clutch gears is shown in 
Figs. 6 and 6-A. The casting has been previously turned, 
bored, faced and the teeth cut. It is placed in the jig on 
2 pin that fits into the 1-in. reamed hole, and is slid around 
with the knurled-head screw A, until the side of one of 
the bosses is in contact with an adjustable screw on the 
The casting is held in the jig 
The cover is dropped 
Four No, 28 


opposite side of the jig. 
with an open washer and nut. 
down, being held with the pins, as shown. 

















FIG. 8 DRILL JIG FOR NEEDLE-BAR ECCENTRIC 


holes are then drilled, the tool being guided through bush- 
ings in the jig cover. The cover is afterward raised and 
the holes counterbored to 3°; in. The jig is then turned 
over and two *"/,,-in. holes drilled through the bush- 
ings B. 

The pin C is drawn out and the jig plate D slid around 
to the other position. The pin C is afterward pushed 
through the jig plate in the locating hole # and the two 
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drilled holes reamed to 7g in. The casting is then re- 
moved and the No. 28 holes tapped with No, 8-32 threads. 


DRILLING THE CRANK GEARS 


For drilling the crank gears the jig shown in Figs. 
7 and %-A is used. The gear is first turned and bored 
to the correct dimensions. It is then placed in the jig 
with the turned shank A fitting in a steel bushing. The 
casting is located by two pins between which the boss 
fits. The jig cover is dropped down and fastened with 
the sliding pin. Screws are afterward tightened on the 
piece to hold it securely in the jig. The following opera- 
tions are then performed: One 4$-in., drill; one 1-in., 
spot-drill and ream; three No. 28 drill. The end of the 
central boss is faced 154 in. diameter, and the 4$-in. hole 
counterbored 34 in. diameter 4$ in. deep. The 44-in. 
hole is then tapped with 5-in. U. S. S. threads. In 
front of the jig may be observed the large facing coun- 
terbore. 

In drilling the needle-bar eccentric used on fur ma- 
chines the jig shown in Figs. 8 and 8-A is used. The cast- 
ing is turned, faced and a long 14-in. reamed hole ma- 
chined in a previous operation. ' It is then slid into the jig, 
being located on a pin fitting in the reamed hole. The 
contour of the jig is also made to suit the turned out- 
side diameter of the piece. 

The jig cover is then fastened down with a nut and 
washer, the pressure holding the piece in position. The 
following holes are then machined: Two ,, in., drill; 
one 7% in., drill; two No. 31, drill; and, one No. 19, 
drill. 

Bushings are provided in the jig to guide the tools 
for each drill. The jig is also provided with feet and 
machined surfaces, so that it will rest squarely when 
machining the holes. The casting is then removed and 
the No. 19 hole tapped with No. 10-32 threads. 


a 
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Improving Automatic Lift 
for Gang Drill 


By F. H. Verno 


We had a 4-spindle gang drilling machine provided 
with an automatic lift or return for the spindles. The 
drive for this consisted originally of a wheel, faced straight 
on one side, which revolved continuously with the drill 
spindle, and on a spider opposite to it two friction pads 
faced with leather or brake lining. A lever brought these 
parts in contact at the proper time and this lifted the 
spindle up from the work. 

It was quite efficient for small drills, but for larger 
sizes and for reamers it so often failed to lift that it fell 
into disuse. When working right it is quite a valuable 
feature, as it saves both time and effort on the part of the 
operator which he can use to better advantage in handling 
the work. It also furnishes a very decided signal that 
the machine is ready for the next piece, so we concluded 
to set it right. 

The trouble was due to lack of friction, and if we 
tightened the end adjustment there was inconvenience 
from too much end thrust. 

We decided to take a lesson from the automobile fric- 
tion-disk clutch and put in two sheet-metal rings made 
from common No, 16 sheet iron. One reason was also 
that ¥@ in. of space was about all we could get without 
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making any new parts or changes other than putting 
the ,-in. pins in the friction wheel and spider for 


driving the friction rings. Ring A is driven from disk 
B and ring C from spider D. These rings are not turned 
nor otherwise machine-finished. They are merely straight- 
ened with a mallet and the scale ground off by hand on an 
emery wheel, and we 
have found this suf- 
ficient. They are oiled 
with a squirt can as 
often as the rest of 
the machine, and 
with continuous ev- 
eryday running one 
set has been replaced 
in about a year, while 
the others are yet in 
good condition, This 
gives us three times | ae 38 
the friction surface 
we had before with 
the same amount of 
end thrust, and handles without any trouble all of the 
tools we use on these machines. 

It might be an improvement to use some suitable fric- 
tion lining for the disks. In fact, a new machine should 
have it, but as we would have to make new parts to take 
care of the increased distance, and as the disks have a 
fairly long life without them, we are satisfied with it as we 

















IMPROVING AUTOMATIC LIFT 
FOR GANG DRILL 


made it. 
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Large Drilling Jig for Dredge 
Cutter Head 


An excellent example of large jig-drill work from the 
shop of the Hefferman Engine Co., Seattle, Wash., is 
shown in Fig. 1. This is one of the arms for a large cutter 
head used on an hydraulic dredge. It will be noted that 

















LARGE DRILLING JIG FOR DREDGE CUTTER HEAD 


this arm is cut at an angle at the left-hand end, fitting 
the cutter head, which gives some idea of the angle used on 
the cutting-head blades. 

After these are planed up in the usual way, the large 
drilling jig, shown suspended from the crane, is placed 
over the spider arm and both work and jig are brought to 
the radial drilling machine. The holes are located by 
those in the jig, and so drilled that all fitting and other 
trouble in assembling has been eliminated. These arms 
are about 8 ft. long. 


# 

What in all Probability Is the Smallest Electric Motor ever 

built was exhibited recently at the University of North Da- 

kota. The motor is 0.563 in. long, 0.291 in. high and weighs 

only thirty-four grains. Energy is supplied from a 2.5-volt 

storage battery. This tiny power unit was constructed by I 
T. Needland, a jeweler, of Hillsboro, N. D. 
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Record of the First Installation of 
Scientific Management 


By James M. Dopar* 





SY NOPSIS—-The first installation of the Taylor 
system of management, apart from its devel- 
opment in the shops of the Bethlehem Steel 
Co., was in the Philadelphia shops of the Link- 
Belt Engineering Co. Announcement that it was 
to be put in was made on July 7, 1903. Two lathes 
were started under this system on Sept. 28, 1908. 
These dates fired the beginning of the expert devel- 
opment and installation of the system that has 
spread with such amazing rapidity throughout this 
country and has even obtained a foothold among 
the industries of Europe. 





The adoption of Taylor-White steel by the Link-Belt 
Co.’s Philadelphia shops, which was referred to in a for- 
mer article, page 281, gave rise to a wholly new mental 
attitude on the part of our Philadelphia organization. 

From the leisurely procedure of the older methods we 
jumped into a determination to exhaust immediately all 
the possibilities of high-speed production that Taylor- 
White steel carried with it. Line-shaft speeds were doubled 
and the old engine proving insufficient to pull the added 
load, an entirely new power plant, with boilers, engines 
and generators was installed. 

Motor drives were substituted for the old lines of shaft- 
ing, all of the larger machine tools being driven direct and 
the smaller ones being grouped together and driven from 
short motor-actuated countershafts. We were seemingly 
reckless in the size of the motors we installed, and when 
we were finally equipped we proceeded with the grim deter- 
mination to remove more pounds of chips than had ever 
been removed before. We were full of the pioneer’s en- 
thusiasm, and we gathered much experience quickly, 
though at a fairly high cost. We began to realize about 
this time that if we were to make real. headway in this 
new field, which the discovery of Taylor and White had 
opened up, we would have to substitute careful analysis 
and logical procedure for the hit-and-miss methods of un- 
restrained enthusiasm. We became convinced, too, that 
the organization which was loaded up with the task 
of conducting the business could not be called upon to 
study conditions, collect data and develop new methods. 
It was essential that whatever reorganization was con- 
templated should be effected without inconvenience or em- 
barrassment to our customers, so that the regular staff 
must be left free to conduct the business of the company. 

The introduction of the Taylor-White steel and the new 
possibilities it opened up in the way of intensifying pro- 
duction awakened us to the existence of other needs and 
shortcomings. Our cost system was wholly inadequate 
and had no connection with our general accounting sys- 
tem. The latter contented itself with an accurate de- 
termination of the profits at the end of the year, but con- 
cerned itself in no way with the determination of which 


were the profitable and which the unprofitable lines of our 


business. It served as a basis for the treasurer’s report 


*Chairman of Board, Link-Belt Co. 


to the stockholders rather than as a constant guide and 
aid to the executive. 

When facts 
we realized that there was but one man to steer us through 


these various forced themselves upon us 
the shoals of such a reorganization as we had in mind, 
and that man was Frederick Winslow Taylor. After a 
conference, Mr. Taylor agreed to lend his aid and an- 
nouncement of what was to be done was made to the shops 
and officers of the Link-Belt Co. on July 7, 1903, by 
means of one of the weekly letters described by Mr. Alford 
on page 233. 

This letter, which contained among other things the 
statement, “The changes necessary to harmonize our pres- 
ent with the complete Taylor system are not very serious, 
Lut it will take a year, at least, before we are thoroughly 
under way,” shows to what extent the difficulties of the 
change were underestimated, for it was fully five years 
after this initial announcement before we were running 
fully under the complete system. And yet the prediction 
seemed a reasonable one at the time, for we were still a 
young, active organization that had taken a permanent 
set in but a few spots; we were fairly open-minded ; 
we had operated for years under differential piece rates 
determined by unit-time study ; and we had absorbed other 
Taylor ideas through our first superintendent, Louis 
Wright, who had had training under Mr. Taylor at the 
Midvale Steel Co. It seemed that we had already traveled 
so far on the road to perfect Taylorization that the final 
step was but a short one. 

What we did not realize at the time was that, while Mr. 
Taylor had in his mind a complete and thoroughly con- 
nected-up scheme of management, he had not yet devel- 
oped all the details that were so essential to a speedy in- 
stallation. Neither had he developed a sufficiently large 
corps of experienced assistants who could keep us away 
from the pitfalls and quicksands. The broad framework 
of the system, with its basic principles, he had clearly out- 
lined, but in many places the details of its application to 
our own needs had to be developed by the slow process 
of experience. 

The early steps, including the reorganization of the tool 
room, the rebuilding of the feed and speed mechanisms of 
our machine tools, the standardization of faceplates and 
holding devices, the rearrangement of machine tools to 
secure the unobstructed flow of material through the shop, 
and the organization of the shop staff on the functional 
basis, was quickly accomplished under the exceedingly 
able direction of Carl Barth, Mr. Taylor’s representative. 

In fact this work, in spite of difficulties, moved so 
steadily that on Feb. 2, 1905, our weekly letter announced 
that “We find ourselves with our entire equipment mod- 
ernized and in harmony with the requirements of Taylor- 
White steel.”” Considering the fact that this involved re- 
construction of many of our machine tools to stand the 
added burden and stress of high cutting speeds and that 
the changes had to be made with due regard for the needs 
of our regular business, the progress made was really 


remarkable. But progress along the rest of the system 
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scheduled, including ordering, routing, costing and ac- 
counting, moved at a snail’s pace with many doublings 


and turnings. 
First OPERATIONS ON MACHINE TOOLS 

It is interesting in this connection to relate some of the 
initial steps of installing the system as recorded by the 
weekly letters of that period. The first operations on 
machine tools under the new system were begun after five 
months of preparatory work. On the morning of Sept. 
28, 1903, work was started on two Lodge & Shipley lathes. 
The weekly written letter on the day following, Sept. 29, 
announces this beginning and comments upon the funda- 
mental idea of the Taylor system. ‘The greater part of 
the text of the letter follows: 

“Yesterday, Sept. 28, the Taylor system of shop man- 
agement was inaugurated in these works. After five 
months’ preparatory work, we began operations upon 
lathes M34 and M36, and we were well satisfied with the 
first day under the new system. In the course of a few 
weeks, we will add, one by one, our other tools to the list 
of those which are being operated under the new system, 
and eventually carry the work through our entire estab- 
lishment. 

“The primary idea of the Taylor system is based on 
the inequality of men rather than their equality, as it 
affords every man working under it the fullest scope for 
individual development and consequently places no limit 
upon his legitimate earning capacity. It is especially in- 
teresting, inasmuch as it is an entire reversal of the es- 
tablished and old method of management, which primarily 
starts with the idea that a foreman and his assistants can 
carry in their heads a multitude of minute details, as 
well as matters of greater moment, and dole out informa- 

This method is never more 
Starting with a condition of 


tion of all kinds on demand. 
than relatively satisfactory. 
chaos, which would result from a large body of men work- 
ing without any direction whatever, it can show decided 
improvement and has been rated as satisfactory in the past. 
The Taylor system scientifically divides the different op- 
erations in the shop, both physical and mental, and _ pro- 
portions the direction in a logical way, under the charge 
of efficient foremen, each one of equal authority but 
in nonconflicting lines and all reporting to the general 
foreman, whose duty is to take care of the exceptional 
cases and have indirect charge of any matters that are 
not being properly cared for under the system and or- 
ganization.” 

Two weeks later, Oct. 15, the weekly letter again re- 
fers to this beginning and comments upon some of the 
results already obtained, and the deficiencies of the old 
system which had become apparent. A part of these com- 
ments follow: 

“On Monday, Sept. 28, functional foremanship, in ac- 
cordance with the Taylor system of management, was 
started on two Lodge & Shipley belt-driven engine lathes. 
These two lathes are 27- and 24-in. swing. Before starting 
the functional foremanship, these lathes had been equipped 
with improved Taylor two-speed countershafts. The work 
done on these machines is principally turning silent-chain 
wheel blanks, small friction-clutch shells, and journaling 
small shafts.” 

As we review the situation today, we find that much of 
cur disappointment and many of our troubles were due to 
eagerness—eagerness to drive for the finish without call- 
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ing in the aid of time to overcome the inertia of habit. 
And there is much inertia in the habit of a large organiza- 
tion. It is difficult to make an organization abandon 
methods acquired during years of apparently successful 
routine ; but it is more difficult still to teach an organiza- 
tion how to abandon individualist methods and substitut: 
therefor methods of mass or collective efficiency. For, 
after all, that was the problem—to induce the department 
head who, under the older methods of “laissez faire,” had 
developed what appeared to him a perfectly satisfactory 
scheme of departmental management, to let go of his 
methods and adopt the new ones wholeheartedly and vig- 
orously. It was a big task, one necessarily replete with 
discouragement, and it was made all the bigger because 
Mr. Taylor and his assistants were feeling their way in 
the matter of details and because there was no other suc- 
cessful installation to point to for inspiration and encour- 
agement. 

The business of the Link-Belt Co. is peculiar in that 
more than half of it consists of engineering contracts, 
new in either design or arrangement, which require con- 
siderable drawing and demand accurate specification of 
materials. The drawing-room force regularly equals 50 
per cent. of the machine-shop force, and when there are a 
number of contracts covering essentially novel designs, the 
crawing-room force equals 70 to 75 per cent. of the ma- 
chine-shop force. There is little repetitive shopwork and 
a great deal of extra clerical work is therefore necessary 
to keep in even fair touch with the progress of the material 
through the shop. The best part of a year was spent in a 
vain endeavor to make this large and heterogeneous mass 
of material bend to the laws governing the routing of 
repetitive work. Valuable time was spent in what later 
proved an unprofitable attempt to tie the material in an 
order up with the material in the storeroom and _ the 
patterns by means of a menomic nomenclature. 

Costs were to be determined by lots or classes until the 
difficulty of classifying our product into anything like 
uniform classes became apparent. 

All these vain attempts had the most far-reaching effect, 
not only on the spirit of the organization, but on the cost 
and comfort of conducting business. 

There were days when joy seemed to have departed 
from the office and when criticism and despair sat en- 
throned. But all through these dark days the organization 
was steadily learning, and gradually one department after 
another acquired the habit of doing things the new way: 
Mr. Taylor, his assistants and the management began to 
see the goal more clearly; they moved more slowly in the 
field of untried methods, putting new methods in only 
as fast as the organization could assimilate them and fin- 
ally, to use Mr. Kipling’s phrase, the organization “had 
found itself.” And so well had the organization found 
itself that before the end of five years we had a highly sat- 
isfactory, money-saving, money-making Taylor System, 
adjusted to suit our needs, and we were able almost 
unaided to reorganize our larger Chicago shops along the 
same efficient lines in the short space of two years. 

Much has been done since in the way of simplification, 
much in the combining of functions and the development 
of short cuts, but nowhere have the basic principles of 
Mr. Taylor’s pronouncement been departed from. In the 
meantime the business has expanded greatly, it has passed 
through the panic of 1907 and the crisis of the past year, 
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but it has shown a steady progress toward greater indus- 
trial efficiency, has paid higher rewards to its workmen, 
has had neither strike nor contention in its ranks, and has 
satisfied most of its stockholders in the matter of divi- 
dends. 

A Few INTERESTING REMINISCENCES 

The memory of those years brings up facts that show 
plainly some of the characteristics of Taylor and thus help 
us to know the man who lived up to a depth and integrity 
of motive that was not thoroughly appreciated by many, 
except those who personally worked with him. One char- 
acteristic of Taylor was that he did not believe in making 
a spectacular showing by hitting a few high spots and 
showing an improvement for the purpose of convincing 
some doubting Thomas on the management side. He be- 
lieved that the introduction of the Taylor system should be 
like the rising tide, each step should be thoroughly done 
and the final result depend upon this thoroughness, not 
on spectacular exhibitions. 

With our men he had a forceful way of talking and a 
remarkable facility of clearly expressing his meaning, 
so that his listeners were impressed with the idea that his 
directions must be followed, not because they were his 
directions or backed up by the boss, but because they were 
right and consequently could not be transgressed. He was 
annoyed after he had given definite instructions to find 
that they had not been literally followed. Many times 
they were departed from because someone thought they 
could do a certain thing in a better way than Mr. Taylor 
had directed. This would rouse him so that he would 
talk in no uncertain terms about the importance of doing 
ihe thing his way first, and not making changes until 
they could be made understandingly and in full harmony 
with the rest of the system. He never pretended to say 
that changes should not be made or would not be made 
in the system as circumstances made such modifications 
necessary. In other words, all of this has been ex- 
pressed by the saying, “Don’t swap horses while you are 
crossing a stream.” He discovered that there were many 
people who would not only try to swap horses under these 
circumstances, but would be inclined to stop in the middle 
of a stream indefinitely while they were discussing the 
terms of the transaction. 

Taylor, when interested in a subject, was neglectful of 
his personal comfort. He would work through meal 
times and expect everyone else to do the same thing. He 
had almost a habit of calling at our works about 11 o’clock 
in the morning, gathering a crowd around him for instruc- 
tions or discussion, and then sticking to it until 1:15 
p.m. This was unfortunate, because most of his hearers 
were thinking first of their empty stomachs, and second- 
ly of what Taylor was telling them. I called his atten- 
tion to this a number of times, but it did not make much 
impression on him. I cannot help saying, however, 
ihat the hunger of our folks did not prevent them from 
acquiring a good deal of information, even though it was 
during the dinner hour. 

He had almost a positive affection for those who were 
trying to do well, but he had mighty little regard for those 
whom he considered careless and indifferent. He did not 
believe in compromises, but insisted upon the strictest ad- 
herence to accuracy and principle. 

A remarkable characteristic was manifested in his abil- 
ity to have a number of irons in the fire at the same time 
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and to see to it that none of them were burned. He could 
give the closest attention to an intricate subject, and 
when he arrived at the period to take up another matter 
requiring close thought, he could readily give to it his very 
best attention. 

He had a high respect for whatever his occupation might 
be at a given time. He was as much absorbed in golf and 
tennis as he ever was with high-speed steel and his system 
of management, and could switch from one to the other 
without mental derailment. 

In money matters he was as remarkable as in everything 
else. It will never be known exactly how many people he 
assisted financially, but those of us that were close to him 
know that many a man from abroad was given financial 
aid to make a trip to this country to investigate Mr. 
Taylor’s work. This was also true of many visitors from 
American cities. Those that were not able to pay their 
way or, having arrived here, were unable to meet their liv- 
ing expenses were liberally assisted by him. All he wished 
to know was that they were earnest in their endeavor. He 
would do for people to whom he was not personally at- 
tracted just as much as he would for those of a more at- 
tractive nature. In other words, personalities were not 
controlling factors. 


Two CHARACTERISTIC LETTERS 


A contrast to his rigid insistence that the work must be 
done according to his plans until a proper time came to 
make improvements and changes is shown by quotations 
from two of Taylor’s letters that were referred to in 
our weekly letter of Feb. 11, 1909. These letters were 
written after a visit to our works and are acknowledg- 
ment of new features that we were using and high praise 
of their value. 

The first letter was written to Mr. Lauer after Mr. Tay- 
lor had looked over an exhibit of our weekly letters. This 
letter reads: 

“My dear Mr. Lauer: I have read through with very 
great interest your letter of Jan. 26 and the accompany- 
ing sample of your weekly letter. This seems to be a 
most admirable scheme of keeping all those connected 
with your company informed as to just what is going on 
and the exact stage of the business, and I think it is a most 
valuable element to introduce into almost all lines of busi- 
ness. I congratulate you upon the thorough system to 
which you have reduced the whole of the scheme. This is 
an absolutely new and original scheme, so far as I know, 
and it seems to me a most valuable one, one that ought to 
be a part of the regular system of every company that is 
doing work covering any variety.” 

In the second letter, written under the same date, Tay- 
lor refers to a detail of rate setting: 

“At the same time I received a most interesting state- 
ment from Adams as to the application of the differential 
rate to the running of the gear cutters. This again is new 
and on a different basis from anything that I have ever 
known of, and certainly the results amply justify the in- 
genuity and labor that have been taken in making this 
difficult application of the differential rate. Thank you 
very much for calling my attention to it.” 

These two instances show Taylor’s interested appre- 
ciation of the work of others and his readiness to give 
frank and kindly expression to his feelings and belief. 


This was one of his strong characteristics. 
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Folly of Too Many Shop Cooks 


By A. Tow Ler 

I have heard somewhere the adage, “Too many cooks 
spoil the broth,” the idea no doubt being that where 
work and the responsibility for its successful perform- 
should not be so subdivided that it 

Usually what is everybody’s work, 
as Pat would say, ; A few 
cases that came under my observation during the past 
few days are worth relating to bear out this truism. 

There is a large firm that is acknowledged to have 
the best system and most complete organization in the 


ance is desired it 
belongs to nobody. 


“is never done by nobody.” 


country. They know how many elements are in the fac- 
tory and how many parts of each element are used every 
day. They also know the cost and length of time re- 
quired for each operation, the speed, the feed and all 
other information which it is advisable to have. 

The engineering department follows out with the same 
systematic care the manner of designing and drafting. 
After the machine and its elements have been designed 
and drawn out they are checked by seven inspectors, who 
are supposed to find any mistakes should they exist. 

When one remembers the system (?) which existed 
twenty years ago both in the shop and office, it would 
be supposed that this shop as outlined would be the 
acme of perfection as regards the machines produced and 


their accuracy. 


S1zE OF BEARING SPECIFIED 

This firm recently gave out an order for a special 
machine on contract, the drawings for which had under- 
gone the checking and rechecking by the seven inspectors. 
Hlowever, when the machining work was being done 
It was found that 
ihe hole in the machine was specified to be bored out 


some peculiar mistakes came to light. 


to 5 in., the dimension being given to the thousandth 
part of an inch. The shaft which was supposed to oper- 
ate with a snug running fit in this bearing, however, 
was given as 7% in. and also specified to the thousandth 
part of an inch. 

Another element of the machine was a pair of bevel 
One of these had its hub bored out so that it 
would fit over the machined hub of the other and the 
two were driven by a key which was fitted into their 


gears. 


hubs, thus uniting the gears. 


Tue Key Dara as Given 

The drawing was shown, however, with the keyway in 
the upper side of the gear with the larger boss. Thus 
if the work had been done as shown by the drawing, 
the gears, instead of being united and driven with a 
key, would have been loose and the key would have stuck 
out of the upper boss into the air. Both of these mis- 
takes are so apparent that even a common or “barnyard” 
mechanie would have discovered them. 

Where we have an array of inspectors we often find 
that simple mistakes are overlooked. The men who work 
in shops or offices and know that after they have fin- 
ished with their work others are going to superintend 
and try to find any mistakes, should such exist, become 
careless. And should the number of these inspectors be 
many, it often happens that the men become more care- 
And by and by, to adapt the words of the adage 
by adding cooks, the work becomes worse and worse in 


less. 
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its nature and is often spoiled. It would seem that th 
only rational method to solve such problems is to so di- 
vide the work that the responsibility is also divided. 

Each engineer, designer, draftsman or machinist, 
whether the work be in the office or shop, will then know 
that he cannot shirk the responsibility of his own work 
by the thought which is often used now that others wil! 
catch the mistake should he make it. 


Fixture for Attaching Hinges to 
Mail-Box Doors 


By E. V. ALLEN 


Two methods of fastening hinges to mail-box doors are 
in use in the factory of the Keyless Lock Co., Indianapolis, 
Ind. One is to rivet them on, and the other is to wire 
them on. : 

For the latter method a special fixture is used, as shown 
in the accompanying illustration. The door to which 
the hinges are to be attached is laid in the fixture between 
two guides A and B and is butted against a stop C. The 
edge to which the hinges are to be attached has already 
been bent up at right angles to the surface of the door. 
A wire is thrust through the hinges, and they are laid on 
































FIXTURE FOR WIRING ON MAIL-BOX DOOR HINGES 


the door in the recesses cut for them, with the wire lying 
close on the inside of the bent-up edge. The handles D 
are then grasped by the operator and swung over. This 
causes the three pieces. ZH, F and G, to bend the three 
sections of the edge down over the wire, fastening the 
hinges securely in place, as shown both on the piece in the 
fixture and the one lying in front of it. Two bolt holes 
are shown at // and J. These were originally intended 
for a clamp to hold down the work, but it was soon found 
that no clamp was needed. 


% 
It Is Hard to Drive Home the Fact that the strength of a 
school lies largely in its ability to train. If it has been able 
to reveal to a student something of himself, it has done well 
for him. If it has been able to awaken some talent-—pre- 
viously latent in some mind—and to start it forward on its 
development, it has performed an additional because 
that individual mind may have within it the very elements of 
leadership. We have a right to expect of our schools lead- 
ers for the future of science, but they will come, as they have 
all through the past, from the farm, from the city, from the 
poor, from the rich, from the high born, from the humble. 
The gift of the master mind knows no country, no ancestry, 
no environment.—“Colorado School of Mines Quarterly.” 


service 





August 26, 1915 











Gage for Taper Wedges 
A short time ago we had some taper wedges as shown 
at A. These had to be very accurate on the taper. They 
were not a regular output of the company, so that an 





GAGE FOR TAPER WEDGES 


accurate gage had to be made cheaply for measuring 


them. The length and width at ends were scale meas- 
urements. The illustration shows how the gage was 


made and used. The four pins, held in position by the 
end clamps, give the taper desired. 

J. C. STUART. 
Hartford, Conn. 
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Cutting Large Gears on a 
Cincinnati Miller 
Having some 62-tooth gears 31-in pitch diameter and 
2 diametral pitch to cut on a No. 2 Cincinnati miller, 
I*made the rig shown in the illustration, which is a 
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CUTTING LARGE GEARS ON A MILLER 


I had a pattern made for 
the cast-iron parallel blocks A and B. ‘These were 
machined on all flat surfaces. I then had a stud C 
turned from a piece of 6-in. round stock, leaving a 
flange on one end full size to bolt to the miller table. 
This flange was planed away so as to leave a key that 
fitted into one-of the table slots, and two holes were drilled 


little out of the ordinary. 
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The stud was 
in diameter for a length equal to the 


so that it could be bolted down firmly. 
turned to 3 in. 
height of the parallels, then to 2y'q in., 
bore of the gears. This left Y%& in. 
gear hub. The end was turned down to 1% in, 
length of 3 in., and a key was fitted in this part. 

I then had the disk D turned out of a piece of 3¢-in. 
soft-steel plate. This was bored and keywayed to fit the 
upper end of stud. We cut 62 notches in the regular way 
on the miller in this disk D for an With the 
tud and parallels in position on the miller, we put the 
vear blank on the stud and the notched disk in place, 
holding the work with a strap clamp F on the back side 
of gear blank. 

To one of the spokes of the blank was clamped al 
short piece of 3-in. angle iron carrying a pin for index 
ing in the notched plate D. We 
the gears were cut in good shape, moving the blank one 


which was the 
was longer than 


for a 


index, 


had no trouble and 


notch at a time. The cutting was done at G, near thé 
indexing pin. 
Cuarues Il. Harsiry. 
Muncie, Ind. 


Piston-Ring Splitting Machine 


The Power Manufacturing Co., of Lima, Ohio, builder 
machine shown 
The cut 
The 


of crude-oil makes use of the 
in the illustration for splitting piston rings. 


ters are side mills 4 in, in diameter and ¥% in. wide. 


engines, 
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A PISTON-RING MACHINE 


upper cutter is placed directly on the driving shaft, while 
the lower one is placed about 34 in. behind the upper one 
in order that the edges of the teeth will pass one another. 
The machine is driven by means of a pair of spur gears 
placed just inside the pulley. The machine is nonadjust- 
able, and the several sizes of rings are so designed that 
they may all be cut on the same machine, 

The sliding table carrying the ring is operated by the 
capstan handle at the end. Under the ring will be no- 
ticed a series of steps, and these are used for the various 
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widths of rings in order to bring the center of the ring 
even with the edges of the cutter. The various steps on 
this sliding block are marked with numbers corresponding 
to the thickness of the rings in eighths. These blocks have 
@ spring clip which extends over the side of the sliding 
table into a groove, so that the block is held in position, 
but may be easily slid back and forth. A steel thrust piece, 
against which the ring rests when cutting, is placed just 
ahead of the two posts. The two pins are turned down 
at the upper end so that the slotted crosspiece carrying 
the setscrew may be easily slipped into place. 

The long center clamping bar has two projecting pins 
which drop into slots on the inner sides of the vertical 
posts, thus keeping the bar straight and preventing it 
from being fed into the upper cutter. The bar is slotted 
so as to clamp the ring on both sides of the cut. This 
machine has been a great time saver in the shop, and 
about one minute is all that is required for parting even 
the larger sizes. 

D. O. Barrett. 
* Lima, Ohio. 
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Measuring Device for Fittings 

A handy appliance which the writer made from sheet 
brass is used for finding the center-to-end dimensions 
of screwed fittings, straight and reducing sizes; also globe, 
angle and gate valves; in fact, any kind of fitting which 
has to be measured from a screwed end. 

The appliance shown at Fig. 1 is for measuring fittings 
from 3% in. to 21% in., inclusive. It is composed of a 
piece of No. 19 sheet brass A, Fig. 2, which is stepped, 
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Fig. 1 Fig. 2 
MEASURING DEVICE FOR PIPE FITTINGS 


as shown, ald each step is fitted into the different sizes of 
pipe-tapped ends (Briggs standard) loose enough so that 
the face B will rest on the fitting, as shown at C, Fig. 1. 
The rule also rests on the face of the fitting when meas- 
uring. Two thicker pieces of brass D and £ are riveted 
together, one on either side of plate A, the rivets passing 
through slot F, thus allowing D and F to slide. The 
piece D is filed out to fit a chosen size of steel rule. The 
edge of the plate D is beveled and slides up and down 
on the center line of the plate A, and it is at this point 
that the dimension is found on the rule. A small brass 
arm G, Fig. 1, may be brazed to the rule square with 
the edge, or the fitting can be held against the edge of a 
table or any other convenient place, thus doing away with 
the arm and leaving the ruie intact. 

I have found this a useful, accurate and time-saving in- 
strument, and I believe there is none on the market. 

Paterson, N, J. F. J. Hipperp, 
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Milling a Large Radius 
Some formers having a radius of nearly 10 in. had to 
be produced for shrapnel turning. As may be seen from 
the cut, the curve ends at a shoulder, consequently the 
former is not of a shape to be conveniently turned. The 
whole bar is 17 in. long, which, with the 10-in. radius, 








SPECIAL SET-UP FOR MILLING SHRAPNEL FORMERS 


made it necessary to tip the dividing head up sufficiently 
to permit it to clear the platen while rotating the work. 

An extension plate was firmly attached to the faceplate, 
as shown herewith, and the bars clamped to it with two 
C-clamps, one of which is removed to allow an unob- 
structed view. The universal head is set at the corre- 
sponding angle and the radius finished with an end mill, 
the work being revolved by hand. 

O. S. MARSHALL. 
Springfield, Vt. 
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Grinding Center for Cutters 


The illustration shows a simple device by means of 
which the grinding of end teeth on counterbores, end 
mills and other milling cutters, is made possible on any 
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Tooth Rest 
GRINDING CENTER FOR END CUTTERS 


cutter grinder when the usual fixture for this operation 
has not been furnished. 

The contrivance consists of a long half-center A to 
fit the tailstock of the machine, slabbed off for a dis- 
tance sufficient to admit a small.cup wheel for the 
larger cutters. For the smaller end mills the smallest 
wheel that can be mounted is used, to prevent interfer- 
ence with the next tooth. The usual tooth rest is em- 
ployed to index the cutter. 

I find this system easy to set up and to operate. There 
is no shifting of hands necessary as on the fixtures where, 
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in addition to the spacing, the cutter must be clamped 
in place before grinding each tooth. This consumes much 
time, especially in the case of a very dull cutter, which 
must be gone over several times. 
C. G. LUNDGREN. 
Boston, Mass. 
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Making and Closing Knobs for 
Curtain Poles 


This method of making and closing’ curtain-pole knobs 
is very economical where a dial feed is not available. The 
die at the top, Fig. 1, is a combination which handles 
the first operation as follows: 

The cast-iron base A can be made either round or square. 
The ¢cuttmg ring B is held down in A by means of three 
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FIG.2 
DIE FOR CURTAIN-POLE KNOBS 
screws. The draw ring is at (, while J is the center of the 
die, and is held in A by the ring B. This ring rests on the 
flange, or head of center, of die D. 

The three draw pins F are actuated by rubber under 
neath the die. The punch F is made of one piece of 
steel with G inserted, for the purpose of knocking out the 
shell in case it should stick up into the punch. 

The die is very complete, for the draw ring acts as a 
knockout below, ejecting the shell from the die, and G 
acts as a knockout in the punch and will eject the shell 
if it should stick. 

The size of blank and thickness of metal are shown in 
Fig. 1. Below, in Fig. 2, is shown the method of closing 
in the ball or knob. The lower die J/ is made of cast iron 
with the tool-steel die J inserted. The punch is at J and 
K is the knockout of the punch, which acts in two ways. 

When the press descends it comes down ahead of the 
punch, holding the shell firmly in place while the punch 
comes down, coaxes the shell in and up to the side of 
the knockout pin K. Die His then slid along, bringing 
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1d on the second stroke of the press 
Punches J and ZL are in- 


it under punch L, 
the shell is finished, as shown. 
serted in one holder and set about dl, in. apart, so that 
the lower die can have plenty of clearance. 

While it is working on one die the punch will clear the 
other end of the die, so that there is no danger of an acci- 
dent. 

Die H is moved along on the bolster plate, which is 
The die Hi is also dove- 
tailed to suit and slides along freely at the proper place. 
When die /7 comes under punch / there is a pin in the 
bar which drops into the die, locking it positively at that 
point. 
at LZ, there is another spring open which again locates the 
die properly at that point. After the second stroke is 
made die // is moved back to its proper position and an- 
other shell inserted. 


dovetailed, by means of a bar. 


When the die is moved over to the position shown 


J. BINGHAM. 
Toledo, Ohio. 
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Grinder Attachment for the 
Pattern Lathe 


Every pattern maker knows what wood pattern turning 
is—a few scrapes and a grind, a few more serapes and an 
other grind. Nine times out of ten the grindstone is lo- 
cated in the darkest and most inconvenient part of the 


pattern shop. All that is expected of it is that it stays 
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A CONVENIENT PATTERN-SHO!’ TOOL GRINDER 
in the shop and keeps turning, and the only dre ssing it 
ever gets is when one of the laborers grinds a shovel. 


To remedy such conditions | rigged up a simple and 
inexpensive grinder on the outer bearing of a Fay & Scott 
wood-turning lathe. I put it on the lathe for two rea- 
sons—it is not only handy and convenient, but it in 
addition is not so easily stolen by another department. 

The cap and the short rear arm are cast in one piece, 
and over it is a hinged arm having at the other end 
«. bearing and safety guard. In the bearing a shaft is 
mounted having at one end a grooved pulley and at the 
emery wheel. The latter is driven by friction 
a grooved pulley against the flange on the 

The arm is locked as shown or can be turned 
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back of the head if desired. Keep the emery wheel dressed 
and you will find this a simple, convenient grinding tool. 
GEORGE Ropers. 
Kenosha, Wis. 
Right-Hand Thread Changed 
to Left-Hand 


In the illustration is shown the end of a shaft A hav- 
ing a right-hand 16-pitch thread on its threaded portion 
instead of a left-hand thread, which had been specified. 
To save the shaft a tool C was made, having a hardened 
engular roller DV inserted at the proper helix angle of 
the thread in one end. The tool was used like an ordinary 


Nr 


























——— == 4 

— 

B. sk 
—=— 

















TOOL USED IN CHANGING RIGHT-HAND THREAD TO 
LEFT-HAND 

threading tool, and without removing the stock the roller 
D cut through the thread B twice at each revolution of 
the shaft when correcting it and at the same time rolled 
it to the proper left-hand helix angle, the angular change 
being indicated at F. 

After the slight burr that had been raised was removed, 
the shaft was suitable to be used as intended. 

Ropert R. Cornet. 
Providence, R. I. 


Securing Clearance ona Formed 
Milling Cutter 


In backing: off or relieving the hands of a formed 
milling or, gear cutter in shops not having regular back- 
ing-off attachments considerable time-and expense may 
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Fig. 1 Fig. 2 Fig. 3 
SECURING CLEARANCE FOR A FORMED MILLING 
CUTTER 


be saved by the following method. I have used an or- 
dinary gear-tooth cutter as an illustration, but the same 
principle can be applied in any special formed cutter 
of this type. 
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The cutter is turned as in Fig. 1. With a thin slit 
ting cutter cut the slots A to the depth of the tooth, 
Drill °/,,-in. holes B at the base of, and tangent to, tl. 
slots. A drift pin °/,, in. at the small end, taperin, 
to about */,, in. at the large end and about four inche 
long, is driven through each one of these holes. Thi 
drift has the effect of tipping up the land at the cut 
ting edge, as in Fig. 2, giving the desired clearance 
More or less clearance can be obtained by using a drift 
with a larger or smaller diameter. It is evident that 
the correct shape is not changed during the process. Fig. 
3 shows the finished cutter. 

A. R. Cooper. 

Marshalltown, Ia. 
Grinding and Hardening Hinks 

Here are two kinks from the shop of T. S. Hall, Bris 
tol, Eng. I had a number of rollers to finish after hard 
cning, with very little to take off. After trying the 


somewhat barbarous method of holding a piece of broken 
emery wheel upon the rotating work, I did the job satis- 
factorily by the method shown in Fig. 1. 
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KINKS 


GRINDING 


AND HARDENING 


speed, however, was hardly high enough to give’ proper 
cutting speed to the wheel, so I crossed the lathe drive belt, 
running the work backward. This made the speed ap- 
proximately correct, and a fair job resulted. 

A time- and temper-saving method of hardening the 
small punches shown in Fig. 2 is open to those who have 
an oxyacetylene equipment at their disposal. I heat the 
end of the punch to a dull red with the torch and quench 
in water. This leaves the shank very tough and the cut- 
ting edge lasts a long time. 

Water R. RicHarps. 

Bristol, Eng. 

& 


Electrical Plants in the United States number 4992, of 
which 3199, or exactly 64 per cent., are able to supply light. 
heat and power during the day as well as during the night 
The remainder of these central stations only supply electricity 
during the night. In all 6775 cities and towns have central- 
station service. The report just issued by the Society fo: 
Electrical Development shows that 4336 of these cities have 
full day and night electrical service. 
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Lathe Former Used in Russia 


On p. 207 W. H. Brown illustrates a device for turning 
a radius on plates. While such a device may be good for 
the purpose named, it seems more suitable for facing 
irregular shapes. For turning a concave radius the in- 
clined rod will do the same trick if applied as shown. The 
ends are turned to about 60 deg. and hardened. Heavy 
center punch marks B and C are put in the cross-feed and 
tailstock about on a level with the ways of the lathe. The 
punch mark in the tailstock should be in line with the 
center line of the lathe and when the tool is set it should 
be observed that the center mark in the cross-feed is also 
in line with the center of the lathe. When in this posi- 
tion the tools should also be set at the center of the piece. 

The length of the rod over all determines the radius 
that will be turned if the rod is applied as shown. At 
first glance it might appear as though the distance from 
B to the point of the tool would determine the radius, but 
such is not the case. When operating the machine the 
operator starts the cut from the center of the piece, sets 
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OF LATHE 


TOP VIEW 


the cross-feed in motion and holds the carriage against 
the rod while the cut is in This method is 
common practice in a plant producing a line of work 
where turning a radius upon the face of a piece is often 
It is quite accurate, especially if a large radius 


progress. 


necessary. 
is being turned upon a piece that is small in diameter. 
An error is apt to occur, however, if the piece is large In 
diameter and the radius extends to or near the outside 
of the piece. This error is caused by the rod being car- 
ried so far from the center line of the lathe that the sides 
of the points, which have been turned to 60 deg., will 
touch the sides of the center marks. To facilitate the 
adjusting of, the tool for each cut, the compound rest 
is swung around as shown. 

The frequent occurrence of a particular job of this sort 
led to the building of the link connections shown at D, 
which is a modification of the rod. Parts F are screwed 
to the tailstock and compound slide respectively. When 
using this device the feed screw is removed from the slide 
so that it may be freely controlled by the device. 

While the latter method of turning a radius is a little 
more expensive than the rod, it may be relied upon to turn 
a perfect radius. 
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Discussion of Previous Question 
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An interesting feature of this method is that the chap 
who proposed it adapted the idea from a metal spinner 
who used a hand tool the right length and held the handle 
against the tail center while he formed the proper radius. 

GusTAVE A. REMACLE. 

Newark, N. J. 
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Relation Between Production 
and Cost 


Mr. Church’s comments on my paper on “The Relation 
Between Production and Cost” (see p. 209) are very 
interesting. Mr. Church is well known as the 
leading accountants in this country and as such his opinion 
should represent the best thought of leading accountants. 
He makes four points: (1) That the principle I have laid 
down is only partly correct; (2) that it is very difficult 
to find the proper burden for a job; (3) that there is a 
great disinclination on the part of practical manufacturers 
to profit and loss; (4) 
that a feeling of resentment is aroused at my statement 


one of 


to charge unabsorbed “burden” 


that an engineer and not an accountant is needed to say 
what the output of a plant should be. 

With regard to the first item—that it is only partly 
correct to make a product bear only that part of the bur- 
den needed to produce it I cannot see that he proves his 
case, or even tries to do so. 

With regard to the second item, he bases his statement 
of difficulty in carrying out this principle on the theory 
that we use the ordinary “percentage” method of dis- 
tributing “burden.” He admits that it 
the “machine-expense” factor method is used, but seems 
to feel that 
“machine-expense” factors for 15 years and has written 


can be done if 


because he has been advocating the use of 


two books on the subject that he has a sort of monopoly 
of it. As a matter of fact, the late Frederick W. Taylor 
found, nearly 25 years ago, that his attempts at improving 
methods of manufacture were so hampered by the cost 
accountant that he was forced himself to become an expert 
This he did in 
his usual thorough manner, and passed on to his follow 
was from his teachings in 


accountant in order to foil their efforts. 


ers what he had learned. It 
1897 that I got the idea of “machine-expense” factors, 
which | have since used whenever | had occasion to do SO. 
He saw the hampering effect on the business of making a 
reduced product bear all the “burden” of a large plant, 
and devised the “limit-cost” method of finding the lowest 
figure at which it was proper to sell during dull times, 
rather than close the plant. The difficulties which Mr. 
Church sees are not so great, after all: in fact, in actual 
practice they appear to vanish quite rapidly. 

The third item is that there is a great disinclination 
on the part of practical manufacturers to charge unab- 
sorbed “burden” to This statement on the part 
of Mr. Church seems to indicate that he has tried to dis 
pose of the excess “burden” in this manner and has not 
“disinclination” of the manu- 


loss, 


been able to overcome the 
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facturers to do it. His statement that it is “mere waste” 
seems not only to confirm this idea but to emphasize the 
correctness of my contention. A disinclination to do a 
thing that in itself is right should not be used as an argu- 
ment for not doing it. As a matter of fact, a man who 
does the thing which is economically right, whether it is 
disagreeable or not will soon distance his competitors who 
do only those things that are both economically right and 
agreeable. 

If this excess burden is mere waste, it certainly is an 
expense not of the part of the works being operated but 
of the part not being operated, and which is not turning 
Hence it is not a charge against the 
against the policy which 
It should therefore be 


out any product. 
output we got, but should go 
kept a portion of the plant idle. 
charged against the business as a Joss, and the manage- 
ment should be induced thereby to study its policy. He 
states that it would be dangerous to charge this part of the 
“burden” to loss if the bookkeeping were careless. I agree 
with him absolutely on this subject, but feel that careless 
bookkeeping might produce equally detrimentah effects 
under any system of expense distribution. 

The fourth item I got out of his article was a feeling 
of resentment at my statement that an engineer and not 
an accountant was needed to say what the output of a 
plant should be. This seems the real cause of his writing 
the article, for 1 canmot imagine he really believes me 
to be as ignorant of the best present methods of cost- 
I did not intend to make 
any criticisms of confine 
themselves to their proper work of recording and report- 
ing what has been Gone but only of those who assume that 
what has been done in the past is a measure of what can 
be done in the future. It is at this point that the cost 
accountant stops and the engineer takes up the work. The 
cost accountant necessarily looks backward : it is the duty 


keeping as he assumes I am. 


those cost accountants who 


of the engineer to look forward. 

The industrial organization whose policy is guided by 
what has been done will soon be left far behind by the 
competitor whose policy is based on what can be done. 
It is the engineer who can look farthest into the future 
that is most useful today. A cost accountant who assumes 
to do this work must not only be an engineer also, but 
must be in the first rank of engineers. In conclusion I 
may say that my object in writing the paper in question 
was not so much to show how the ideals L had in mind 
could be carried out, which would be impossible in such 
a paper, as to eet forth before engineers in general ideals 
which will be of value to them as they have been to me. 

H. L. Ganrv. 


New York, N. Y. 


A Natiomal Association of 
Machinery Builders 


As you properly say on p. 169, “It is clearly not too 
fanciful to begin to think about the possibility of a na- 
tional association of machinery builders.” Neither the 
Machine Tool Builders’ Association nor the Metal Trades 
Association is sufficiently large or sufficiently representa- 
tive to look after the general interests of the machinery- 
building industry. Each of the above-mentioned 
tions has definite objects. There are some other 
tions in the machinery-building line that likewise have 


associa- 


assocla- 
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certain trade objects, like the Ice Machine Builders, the 
Engine Builders, and possibly some others. 

But there has long been need of a national organization, 
to consider broadly the general questions that affect th: 
whole industry. If there were such an organization, | 
would point out that in case of war the mechanical re- 
sources could be quickly mobilized through such an 
organization, and without it the country would be a long 
time organizing its mechanical resources. 

But why only begin to think about the possibility ot! 
such an association? Why should not the American 
Machinist send out a call to its subscribers and readers ? 
Ask them the definite question as to whether they favor 
such an organization, and as soon as a little interest is 
stirred up in the matter, have those who do favor such 
an organization sign the call for a meeting to organize a 
body that the machine-building industry needs right now. 

As the journal has called attention to the matter, there 
would be no hesitation in following the lead of the Amer- 
iean Machinist in at least starting the movement. Here is 
hoping that you will not let the matter rest but will go 
ahead with it in a concrete and definite manner and bring 
it to a realization. 

E. F. DuBrvt. 
Cincinnati, Ohio. 
# 


Securing Pulleys Without 
Distorting the Shaft 


With reference to the inquiry of C. Wildman on p. 654, 
Vol. 42, I suggest that the pulley be bored straight and 
made a press fit on its shaft, being held in position with 
one setscrew placed at its middle and given its final tight- 
ening. The shaft or spindle with its pulley is then ma- 
chined to its finished dimensions. 

My practice with woodworking and other machinery 
where speeds ranging from 1450 to 7000 r.p.m. were used, 
was to shrink the smaller pulleys and press the larger ones 
on their spindles, then setscrew or key and finish the pul- 
ley and its; spindles. I have never known any trouble 
when so fitted. 

G. STROM. 

Titusville, Penn. 
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Plugging Hole in Dies 


I was interested in the article by Henry F. Clifford on 
p. 660, Vol. 42, on plugging holes in dies before harden- 
ing. I have found after long experimenting that common 
putty gives the best results, as it is easily applied and 
easily removed. 

The putty should have no more oil than is necessary 
to keep it from crumbling, as an 
the putty to boil out and spoil the effectiveness of the 
plugging. It is also excellent to prevent hardening on 
parts of dies and other articles when it is unnecessary 
for them to be hard. Simply kneading the putty well and 
spread it on the parts which are to remain soft. 

J. M. OLpHAM. 


excess of oil causes 


Detroit, Mich. 
SS 
By Far the Largest Copper Preducer in the World is the 
United States; in fact, we produce more than all the rest of 
the world together. In 1845 the production was 224,000 Ib. 
in 1913 it was 1,224,484,098 lb. The total produetion of the 
United States from 1850 to 1913 was 18,857,476,910 Ib. 
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Economical and Patriotic 
Methods of Preparedness 


The question of preparedness has many angles. To 
the jingoist it means the immediate enlistment of a mil- 
lion men, the building of many battleships, and all the 
other paraphernalia of war. To the saner citizen it means 
a careful study of our defensive needs and of the methods 
of supplying them with the least possible delay and at the 
least cost. 

One of the great lessons of the present war is the vital 
necessity for organizing the shops and industries which can 
make war material in case of need, as has recently been 
inaugurated by the Government. This is devoid of all 
sensationalism and could in no way be said to provoke 
hostilities. Nor is there even need of secrecy in regard 
to it. In fact it can be clearly shown that secrecy has 
been responsible for many of the blunders of the present 
war. 

If it were known that one shop had an equipment that 
could turn out 4000 shells a day inside of 30 days, that 
the shop in the next block could make the timing heads, 
and still another draw up the brass cases, we would have 
@ potential preparedness which could be counted on as 
surely as the men to man the guns to fire the shells in 
case of need. 

There are, however, cevtain implements of war which 
must be made ready in advance. Battleships take a long 
time to build and even the smaller and apparentty more 
effective submarine cannot be built in a few weeks. Aéro- 
planes are the cheapest to build, and can be constructed 
very quickly, and no nation could hope to wage success- 
ful warfare, even in defense, without a large fleet of 
them. They are the eyes of the army and navy, as well as 
being oceasionally very useful in offensive warfare. 

In advocating preparation of this kind, however, we 
cannot afford to overlook the charges—which are unfor- 
tunately too often true—of self-interest on the part of 
some of the advocates of preparedness. 

The Krupp scandals are still fresh in our minds and 
only differ in kind from the scandals in this and other 
countries in all ages and all wars. These scandals in- 
variably come to mind when we hear those whose dividends 
come from armor plate and munitions advocating a larger 
army and navy. And while this may be unwarranted at 
times, the suspicions are not easily overcome. 

The only way in which such advocates can disarm all 
suspicion as to their sincerity is to have a clause placed in 
any appropriation to the effect that all material supplied 
the United States Government for war purposes shall be 
at cost, plus a very nominal profit, of, say, 5 per cent. In 
time of war all supplies should be absolutely at cost, 
which is to include all depreciation and usual charges, but 
no profit. 

This would effectually silence all carping criticism. 
And real patriotism demands no profit for its ability to aid 
in the national defense. 


Editorials 


PM MM Mn MMC LM 


infig 


Er 


Nor should it be forgotten that the destruction of such 
plants as those which can make armor plates and battle- 
ships would be a far greater loss than the usual dividend 
on the material sold. If, then, such preparedness is neces 
sary for the country’s safety, it is equally necessary for 
manufacturing plants. 

Such a method would also kill the impracticable plan 
of having all war materials made in Government shops. 


Mechanical Engineer’s 
Evolution 


One in a machinery-building plant 
might be: The office 
street or alongside the entrance, behind it and around 


it is the shop, and somewhere in the rear lurks the power 


general grouping 


Office, shop, powel house. im on the 


house. The average mat hine building plant that gener- 
ates its own power will roughly show this arrangement. 
This scheme of things must have been & the mind of 
W. W. 
the mechanical engineer from the power house to the 
industrial discussing Mr. Gantt’s 
paper before the American Society of Mechanical Engi 


Bird when he sketched the triumphal progress of 
manager’s office. In 


neers (reprinted in Vol. 42, p. 1055) Professor Bird said: 

‘This paper is of special interest to me, as it indicates 
in a the the 
Twenty or thirty vears ago we attended meetings of this 


wa\ evolution of mechanical engineer. 


Sor lety and heard Thurston talk about the steam-engine 
The mechanical engineer of those davs made 
Tavlor 


tell about the stopwatch and route ecards for workmen. 


indicator. 
hoiler and engine tests. Ten years ago we heard 
The mechanical engineer of that period not only went into 
the power house of an industrial plant, but also into the 
shop. The engineering thought as expressed by th plan- 
ning department was carried out in the shop just the same 
as the ideas expressed by the blueprints of the drafting- 
room were followed. 

‘Now 
cood engineering to put all the shop burden on produc tive 
the words, the mechanical 
engineer of today 
cause and effect in the office of our industrial plants the 


Gantt eomes along and tells us that it is not 


labor all of time. In othe 


is applying the general principle of 


same as he has in the other departments.” 

From power house to shop to office—from the rear of 
the industrial plant to the front. These points mark out 
the paths that the mechanical engineer has traversed in 
20 or 30 years. But when he took on the new he still kept 
the old. What 
to financial interests and a place on all commissions deal 
ing with public affairs? Yes, 
responsibility are open to him if he will but prepare him- 


is ahead of him? A position as adviser 


these posts of honor and 


self for them. 
and broad and invites the 
Thurs- 


This road to success is big 
school-trained and shop-trained engineer alike 
ton, one of Bird’s examples, was a school man; Taylor, 
his other reference, came up through the shop. 
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Discontent in American Society 
of Mechanical Engineers 

The following editorial appeared in Power of Aug. 17; 
it covers the situation so completely and fairly that it is 
reprinted for the benefit of American Machinist readers: 

Whether he be honestly concerned for the future of 
the society, just naturally peeved, or attempting to ride 
into the presidency on a wave of discontent, Harrington 
Emerson has incited, inspired, induced and _ collected 
something over a hundred complaints of the way in which 
the affairs of the American Society of Mechanical Engi- 
neers are administered, by circularizing a membership 
of over five thousand. It would be phenomenal to find a 
membership of this size who were entirely satisfied, and 
the expression of such dissatisfaction by such a number 
means its wider existence. 

The collection of anonymous growls and kicks dis- 
tributed in printed form just previous to the Buffalo 
meeting may be roughly classified as follows: The clique 
idea ; frigidity at headquarters; the conduct of the Jour- 
nal: the threatened abandonment of “Transactions” ; 
charge for entertainment at the annual meeting; the cam- 
paign for the increase of membership; nomination and 
election of officers. 

The clique idea is to the effect that the society has 
fallen into the hands of a self-perpetuating select circle 
who are exploiting it to their own advantage. Its pro- 
ponents point out that, of an income variously estimated 
at from fifty to one hundred and sixty-five thousand dol- 
lars, not enough is left after the clique gets through with 
it to send out advance notices of the meetings, print the 
usual list of attendants, furnish the members with copies 
of the transactions, entertain them at the annual meet- 
ings, ete. “The rent costs nothing,” they say; “Andrew 
Carnegie gave us the building.” “The Journal 
nothing,” they also say, “but is a source of income. Where 
then does all the money go?” And wild stories of exorbi- 
tant salaries to ornamental officers and all sorts of per- 


costs 


quisites are current. 

A committee has been appointed to investigate the 
expenditure of the society’s funds and the efficiency of 
the administration. A report from this committee will 
clean up much of this wondering and blind accusation. 
Unfortunately, it will not be ready for several months. 
In the meantime we are informed, by those in a position 
to know, that the honorary secretary serves, and has 
always served in that capacity, without any honorarium; 
that the salaries paid are not in excess of those paid by 
similar institutions for the same class of service, nor is 
the number of employees excessive; that those of the staff 
who frequent the Engineers’ Club do so at their own 
expense; that no automobile is maintained for anybody ; 
that the rent costs more than it used to; that the Journal 
is a source of expense instead of a money-maker, and that 
the most stringent economy would save very little of the 
present expenditure. This committee should have a 
chance to show just what is done with the income and to 
demonstrate that it is not, as it will naturally be said to 
be, a committee appointed by the clique for whitewashing 
purposes. 

As to the lack of cordiality at headquarters, Power 
spoke its little piece immediately following the first meet- 


ing in the new building.t~ Men who had been members of 


See Frost is on the Pumpkin,” 


“Power,” 


editorial, 


“When the 
Jan, 7, 22 


1908, p 
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the society for years and accustomed to the warm person: 
greeting and genial hospitality of the Thirty-First Stre 
home came into the cold marble lobby of the Unit 
Societies Building, were steered up to an undergraduat 
of some near-by school, asked if they were members of t! 
society—“junior associate or full member,” told to “fi 
out this card, please,” handed a cheap but conspicuo) 
celluloid tag and turned loose. There was no place fi 
them to go, they were not “expected” on the headquarte: 
floor—these were the offices. Anybody who strolled int 
them was made to feel that he was an intruder, and on t! 
evening of the reception when, if ever, these rooms, wit 
their professional relics and interest, should have be 
open, elevators, by order of the secretary, did not run 
for the members—above the sixth floor. 

The adoption of this “This is for us, not for you” att 
tude and the mistaken though conscientious conviction « 
the secretary that he was the servant of the whole societ 
and could not, in justice to all, give generously of his tim 
to the few who came to headquarters, led to the clique id 
as naturally and inevitably as though they had been ca 
culated for that end and adopted with that purpose. 

Things are better at headquarters now. The strange: 
who comes to the eleventh floor and makes himself know) 
will receive the attention due to him as a member; wi 
go away with an idea of what the society has, is like, an: 
is doing, and maybe even with the feeling that occasiona 
contact with the membership is welcomed and enjoye 
by those in charge. The headquarters is not, however, 
nor can it ever be, a club. The complainant in Mr. Emer 
son’s collection, who took his lawyer friend up there to 
lunch and found a business office, must remain forever 
dissatisfied. The old house had more of the club features 
—one could get a sleeping room there; it was open even- 
ings. The headquarters have office hours. The mem- 
bers must learn to recognize the limitations in this respect 
and not to expect New York club privileges, with all the 
other advantages and services of the society, for a dollar 
and a quarter a month. 

The other principal causes of complaint are the conduct 
of the Journal, the threatened abandonment of the bound 
volume of “Transactions,” the charging of participants in 
the recent annual meetings for entertainment which had 
previously been provided freely, the recent efforts to in- 
crease the membership list, the method of nominating and 
electing officers and, generally, the inadequacy of returns 
for dues. 

The membership will, with a full opportunity to know 
what the different services involve in expense and cur- 
tailed usefulness in other directions, be asked to decide 
about the Journal and “Transactions.” The entertainment 
at the New York meetings, including the noonday lunch- 
eons, was never provided by the society, but by the volun- 
tary contribution of a small percentage of the local mem- 
They were just as much functions of the meeting 
as the professional sessions. The opportunities which 
they offered for broadening acquaintance and intercourse 
were more valuable than the opportunity to listen to 
papers that one could read later. The charge, especially for 
the luncheon, put a different atmosphere upon it. There 
ought to be facilities in these days of the House Electric 


bers. 


to serve a simple, tasty luncheon under conditions which 
would hold the members together and keep them feeling 
good, and the society ought to settle all the discussion as 
to who should pay for it by paying for it itself. 
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Boring and Turning Mill 


The illustration shows a new design of vertical boring 
and turning mill recently brought out by the Niles Tool 
Works of the Niles-Bement-Pond Co. This is a 62-in. 
machine, in which all changes of speed, rapid power 
traverse, cross-rail and other adjustments have been 
brought to a central position, so as to within 
easy reach. The machine is self-contained, in that no 
part extends below the floor line and no special founda- 
tion is required. Both the bars which are octagonal in 
form and scraped to a bearing on four sides, and the 


be 

















MILL 


NEW 62-INCH VERTICAL 
toolholders are of forged steel. There are eight positive 
feeds, which are continuous, reversible and independent 
for each head, both in amount and direction. These can 
be used for down, cross and angular feeding. Safety 
friction clutches are located on the vertical splined shaft 
to insure against accident in case any of the feeding 
mechanism meets with obstruction. All gears are care- 
fully guarded. 

When driven by direct current a motor with a 4-to-i 
speed variation is used. Power is transmitted through a 
double run of clutch gears, giving two mechanical changes 
in addition to the usual sixteen speeds of the controller. 
The motor is fitted with push-button control and a dyna- 
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Either an alternating-current 
helt 


mic brake for the table. 


constant-speed motor or a drive may be used if 


desired. In this case a speed box with back gear is located 
in the rear of the mill and gives twelve changes of speed. 
A separate motor is furnished in case of the alernating- 
current drive for adjusting cross-rail and providing rapid 
power traverse. 


A New Disk Grinder 


This grinder has been designe] as a complete unit, so 
as to include the dust-hood, exhauster and a water pump 
as a part of the machine itself. The rocker-shaft 
counterweights are cast In one plece, weighing approxi- 
mately 500 lb. This, when turned to a 4-in. diameter at 
each end, gives ample support for the work table, allows 
considerable adjustment with regard to the wheel face, 
and enables the operator to swing the work easily past 


and 

















WITH EXHAUST AND 


PUMPS 


DISK GRINDER 


WATER 


LARGE 


the face of the grinding wheel. Clamp collars are pro- 
vided at the left-hand bearing, both for locating the table 
and for preventing end motion. 

The table column is 5 in. in diameter, and works within 
the counterweight directly in line with the rocker shaft. It 
is locked at any desired height by the two square-headed 
clamping screws shown. The collar shown directly above 
as to allow the table 


the counterweight is graduated s 
to be accurately set at any desired angle with the face of 
the wheel. The finished top of the table is 10x18 in. and 
has three %4-in. T-slots. The channel which surrounds 
the finished surface provides for wet The feed 
mechanism of the table toward the grinding wheel allows 
for either lever, screw or The lever feed 
gives a leverage of about 11 to 1, while a spring pressure 
100 to 300 Ib. can be obtained. When this is 


grinding. 
spring feed. 


of from 
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used, the hand lever gives any additional pressure that 
may be desired. This grinder is built by the Gardner 
Machine Co., Beloit, Wis., and carries either a 50x114-1n. 
steel disk wheel or a 20-in. wheel chuck, the latter being 
The 
The grinding wheel is mounted 
The single 


used for wet grinding. machine weighs 5000 Ib., 
without case or crating. 
on a 3-in. spindle running in ball bearings. 
pulley is 12 in. in diameter and provides for a 10-in. 


double belt. 


Dowble-Head Boring Machine 

The illustration shows a double-head horizontal boring, 
drilling and tapping machine recently developed by the 
Rov kford Drilling Machine Co., Rockford, Ill. and is 
built in four combinations—one with a right- and a left- 
handed head arranged at right angles 


MAC 
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It can be furnished with two-, three- or four-step co 
drive, with gear-box drive and tight and loose pulle: 
that gives eight different speeds, or constant-speed-moto 
gear-box drive or direct variable-speed-motor drive. 

Fs 


Molders’ Combination Bench 
Vibrator 


The vibrator shown in Fig. 1 is known as the “Ohio” 
and is made by the Ohio Pattern Works, Cincinnati, Ohio. 
It is intended for use on brass molders’ tubs, snap mold 
ers’ benches, and the like. Formerly this vibrator was 
made in two models, one to be operated by the foot and the 
The improved model shown may ly 


other by the knee. 


operated either way, and for that reason is much mor 





to each other, the heads having a lat- 
eral adjustment of 36 in. and a verti- 
cal adjustment of 18 In.; 


heads arranged with a vertical adjust- 


second, the 


ment only, or with one head with both 
a vertical and lateral adjustment and 
the other head with only a_ vertical 
adjustment; third, with the right- and 
the left-hand head at each end of the 
table, the heads arranged with lateral 
and vertical ad- 
fourth, with the 


adjustment of 36 in, 
justment of 18 in.; 
vertical 


heads arranged only with a 


adjustment or with one head with both 














a lateral and vertical adjustment. 
It is made to drive high-speed drills 
diameter and boring 


up to 3 in. in 
in diameter for boring out cored holes 


tools up to 5 in. 


in cast iron. 


The spindle diameter is R16 
25 in. and 8 feeds. The spindle nose 1s OUyxG In. 


. 


in., with a travel of 


DOUBLE-HEAD BORING MACHINE 


desirable for ven ral use: or to sult conditions, either the 
foot treadle or the knee plate may be removed. 
All that is necessary to install it is to screw the device 


and the treadle bracket to the bench or tub and connect 




















FIG. 1. BENCH VIBRATOR FIG. 2. 





OPERATING WITH KNEE 


OPERATING WITH FOOT 


FIG. 3. 
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a hose to the air supply. From this it will be seen that 
there is no pipe fitting to be done. All the mechanism 
is located in the body of the device, and the ends are closed 
by means of screw plugs instead of caps or plates, making 
them air-tight and jar-proof. The vibrating plunger is 
134 in. in diameter and vibrates at the rate of four or 
five thousand strokes per minute, according to the air 
pressure used. It will operate on air pressure from 25 
Ib. up. The complete device—treadle bracket and all— 
weighs 19 lb. 

Fig. 2 shows the knee-operated model applied to a snap 
molder’s bench, and Fig. 3 shows the foet-treadle mechan- 
ism applied to a brass molder’s tub. By the use of this 
device a molder has no difficulty in separating the parts 
of the mold without assistance. 


—~ 


The Hyperboloid Hob for 
Generating Gears 
As a result of a number of years of actual experience, 
both in building hobbing machines and in hobbing gears, 
the Lees-Bradner Co., Cleveland, Ohio, has brought out 
the hyperboloid hob illustrated herewith. This has two 
distinct features. It is slightly spool-shaped and its cut- 
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THE HYPERBOLOID HOB 


ting teeth are in reality a series of steel racks, ground after 
being hardened, and inserted in a substantial body. 

The theory underlying the use of this hob is that tl 
cutting edges of each series of teeth must simultaneous!) 
enter and depart on a theoretical line, which for want o 
a better term may have been called the “generating plane.” 
This theory is on the basis that as a section taken through 
a cylinder at right angles to the axis gives a circle, and 
a section parallel to the axis gives a rectangle, and as the 
section across the axis but at an angle to it gives an elipse, 
then the proper shape for the hobbing cutter with its teeth 
forming a thread requires a hyperboloid to produce cor- 
rect results. 

In the hob shown the racks or cutting teeth are made 
of high-speed steel, and after hardening are ground for 
lead, side relief, top relief, and the cutting edges. The 
racks can be renewed almost indefinitely, as the housing 
is hardened and the bore ground to a plug gage fit. By 
this method the hobs are not only correct generating tools, 
but they can be duplicated whenever necessary. 
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Offset Drilling and Milling 
Attachment 


This device has been made to handle many of the in 
convenient jobs which come up both in jobbing and 
manufacturing. The attachment makes it easily possi- 
ble to drill holes or mill surfaces in difficult places, to 




















OFFSET DRILLING AND MILLING ATTACHMENT 


reach in under projections for drilling, counterboring ot 
milling bosses and spots. 
the 


the bevel rear 


It consists of a main sleeve which clamps on to 


drilling spindle sleeve, the spindle driving 


shown in the left view. From this the power is trans- 
mitted by other bevels to the short spindle at the end 
of the arm. This auxiliary spindle can carry drills o1 


Longer arms 
the 


the 
can be furnished when necessary. It is 
Offset Tool Co., Bridgeport, Conn. 


other tools 5 in. from main spindle, 


made by 


Single-Pull Countershaft 


The sin 


quires little explanation. 


gle-pull countershaft illustrated herewith re- 
The oscil 


thre pull cord is attached is 


ating lever to whi 
kept in position ly 
the 


ic pivot cl spring Su 


a simple 


compression spring, which also locks shifter 


the end of each stroke. ‘Tl 

















SINGLE-PULL COUNTERSHAFT 


keeps in line with the direction of the push of the spring. 
When the cord is pulled one wing of the oscillating lever 
engages on a pin fixed in the base plate. This acts as a 
fulcrum to move the bar. At the end of the stroke a notch 
engages in a stop and, as the center of rotation of the 
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oscillating lever is now on the opposite side of a vertical 
center line, the spring throws it to the opposite position. 
The forks are adjustable and reversible, and the whole 
shifter bar can be turned end for end. A 6-in. pull stops 
or starts any machine, without regard to the height of the 
ceiling. It is made by the Cincinnati Tool Co., Norwood, 
Cincinnati, Ohio. 


High-Powered Lathe 


This lathe has been designed to meet extraordinary 
demands of high-speed turning, such as shells and shrap- 
nel, the cone having 81%-, 1034- and 13-in. steps for a 
t-in. belt, this giving ample power without back gears. 
The front bearing is 284x614 in. A single lever operates 
a friction clutch, which when thrown out applies a power- 
ful brake and eliminates much loss of time. 

The carriage is 24 in. long, with a deep and heavy 
apron, and carries a plain rest with a slide 74% in. wide, 

















HIGH-POWERED LATHE 
a deep dovetail and taper gibs. A large cross-feed screw 
is graduated in thousandths. 

A heavy feed belt is used which gives ample power for 
four rates of feed, from 15 to 105 per in. A two-speed 
countershaft is provided. The net weight with a 6-ft. 
bed is 2200 lb. It is made by the Rockford Tool Co., 
Rockford, Il. 
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Finding Transformation 
Point in Steel 


In a paper on “Some Neglected Phenomena in the 
Heat-Treatment of Steel,’ M. E. Leeds outlined before 
the American Society for Testing Materials a new method 
for determining the transformation point in steel. The 
experiments leading up to the discovery upon which this 
method is based were undertaken to determine the varia- 
tions in rates of heating of specimens of different sizes 
to various furnace temperatures. By means of thermo- 
couples, temperatures at the top of the furnace, at its bot- 
tom, at the outside of the specimen, at its center, and at a 
point 2 in. from the surface were carefully observed. 
Each specimen was heated to four temperatures—1000, 
1200, 1400 and 1600 deg. F. 

A study of the curves resulting from these observations 
showed a distinct flexure in the one for the contact couple 
at exactly the time that the interior couples showed the 
specimen to be passing through the transformation point. 
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This fact suggested using the contact couple to determine 
the time of transformation. It is not used to determin 
the temperature of transformation. 

The method is simple. The accurate calibration of th: 
couple is not necessary, although it must be sensitive. It 
is also unnecessary to make a prior determination of th 
critical point of the steel from a small sample. In regard 
to its use, Mr. Leeds says: “This method of determining 
the time of transformation of a piece of steel has been used 
under the writer’s observation for hardening a large num- 
ber of punches and dies, as well as other small pieces, and 
has resulted in exceptional uniformity and high quality 
of product. The pieces have not only come out properly) 
hard, but have also been to a very unusual degree fre 
from deformation and cracks.” 

Three other conclusions were drawn from the experi- 
ments. The first would naturally be expected, and is 
that the smaller specimens heat more rapidly than the 
larger ones. The second conclusion is that the time of 
heating for a specimen of any size is less when it is 
brought up to 1600 deg. F. than when brought up to 1200 
deg. F., and less for 1200 deg. F. than for 1000 deg. F., 
although it is greater for 1400 deg. F. than for any other 
temperature. The specimens tested have a transforma- 
tion point at about 1350 deg. F. Evidently the large 
amount of heat absorbed by the steel in carrying it 
through its transformation point made it necessary to 
allow a long time to raise it above this point when the 
surrounding temperature was only slightly above it. This 
accounts for the greater time necessary to heat to a tem- 
perature of 1400 deg. F. 

The third conclusion deals with the relation between 
surface and interior temperatures. It was found that 
there was no large difference in temperature of the points 
inside of the specimen. This is surprising, for it would 
naturally be expected that a 12-in. round would show 
considerable difference in temperature between a point 
2 in. from the surface and the center. It was noted that 
when the contact couple attained the furnace temperature, 
all parts of the specimen had also attained that tempera- 
ture. This leads the author to suggest a practical method 
of using contact couples in conjunction with furnace 
couples. He says: “By means of the furnace couple the 
furnace should be held at the temperature at which it is 
desired to treat the specimen, and the contact couple 
should then be used to determine when the specimen 
has assumed the desired temperature.” 

we 


Automatic Drilling Machine for 
Rotary Brush Holders 


By Wm. M. Spry 


When we first began to manufacture rotary brushes, 
Fig. 1, we made the fixture shown in Fig. 2 for drilling 
the holes into which the bristles are wired. This con- 
sisted of an index ring A, fastened with a setscrew to the 
shaft B, on the end of which was placed the hub to be 
drilled. The spring pin C engaged the holes in the index 
ring and located the corresponding holes on the hub. There 
were 136 holes, and this process proved entirely too slow, 
as it took a boy about two hours to drill each hub. 

This led to the designing of the automatic drilling ma- 
chine shown in detail in Figs. 3, 4 and 5, which has re- 
duced the drilling time to 13 minutes. 
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A good view of the machine is shown in Figs. 3 to 5. 
power being secured through the tight and loose pulleys 
A and B on the drive shaft C. This carries the driving 
pulleys D, which belt directly to the drilling spindles, a 
cross belt being used on one side. The shaft C carries 
the worm F, which drives the wormwheel beneath it, this 
being on the cross-shaft F and operating the feeding and 
indexing mechanism through the clutch G. A disk is lo- 

















FIG. 1. THE BRUSH AND THE HUB 


cated directly below the indexing plate H, and runs 
against the curved surface between the notches, forming 
a Geneva stop, while a pin, properly located in connec- 
tion with a notch in the disk, moves the indexing plate one 
point for each revolution. This same shaft carries a 
double-lobed cam J, which controls the feed of the drills 
into the hub through the rods J and the levers K, these 
movements being controlled by the spring L. 
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FIG.4 
FIGS. 3 TO 5. 


DETAILS OF THE AUTOMATIC BRUSH-DRILLING 
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The shaft M, which carries the brush hubs, 
through the hollow shaft N and, while driven with it by 
a key, is free to move endwise. The back end is in the 
form of a cone O and has a hardened-steel ball in the 
end. This is held against the face cam P by means of the 
spring Y. This cam revolves one-half as fast as the in- 
dex wheel, so that when the brush hub has made one revo 
lution, which means that two rows of holes are drilled 
in it, the cam P revolves and moves the hub endwise ready 
for the next two rows of holes to be drilled. When the 
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FIG. 2. THE FIRST DRILLING FIXTURE 


wheel completes its second revolution, the drilling and 
indexing mechanism stops because a depression in the cam 
P allows the starting lever Q to release the clutch G. 

To stop the machine, the clutch G is moved to engage 
the worm gearing EF by means of the lever Q. At the same 
time the cam roller is released from the depression in the 
cam face. The clutch @ is held in mesh by hand until 
one hole has been drilled and the machine indexes one 
notch. This moves the cam P sufficiently to carry the 
depression clear of the roll, thereby automatically holding 
the clutch in mesh until the cam P has made another com- 
plete revolution, and all the holes are drilled. 

% 
foundries, 
what is 


While Special Core Binder is used in different 

many agree that it really makes little difference 
used, as the function of each binder is the same. Some foun- 
dries seem to use too much binder, thus generating a large 
amount of gas, which is apt to cause a blow. Sand wet with 
molasses water is excellent as a core, as it generates but little 
gas, but is rather fragile and requires careful handling. Oil 
has the advantage that the core does not absorb moisture on 


standing; but it appears to make too hard a core for some 
purposes. Molasses water will give good results, 
; 
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CHASSIS. By Victor 


sUBRICATION OF THE MOTOR CAR By t 
5 Henley Publishing Co., 


W. Page. 25 cents. Norman W. 


New York. 

This is a 28x33-in. chart of a six-cylinder chassis. It indi- 
cates the points to be lubricated by oil or grease and sug- 
gests the amount and kind of lubrication needed. Nearly all 
builders, however, supply this information in their catalogs. 

We must take exception to the statement that the chart 
shows a typical six-cylinder chassis, as it is a right-hand 
drive, has the gear-shifting levers outside the body and is 
not equipped with a self-starter or electric lights. Both the 
generator and the starting motor require lubrication and 


should be included in a chart of this kind. 

ENGINEERING WORKSHOP PRINCIPLES AND PRACTICE. 
By A. G. Robson. One hundred and ninety 542x8%-in. 
pages; 400 illustrations; indexed; cloth bound. Price, 
3 shillings 6 pence Emmott & Co., Ltd., Manchester, 


England. 


This book is intended for the use of engineering students 
who are at the time it is studied taking shop practice of an 
exercise nature. The nomenclature is, of course, different 
from that to which we are accustomed, and there is a 
tendency, which formerly prevailed in this country, to take 
the exercises too largely from shops building steam engines 
by somewhat antiquated methods Making allowance for 
these two things, it seems to be a volume which might well 
be found in the library of anyone who is responsible for the 
training of young men in our schools. Instructions are given 


in a very careful and painstaking way without becoming 


tiresome. 
No reference is made to planning, except as it is illustrated 


on the shaper, nor to gear cutting, or the use of the radial 
drilling machines or the grinder for the production of machine 
parts 

Excellent chapters are given on measuring and gaging 
devices, fastening used in strapping work in place to be 


machined and for securing parts together, also on belt trans- 
mission, annealing, tempering and hardening. There is also 
a short review of the processes of making iron and steel and 
some of the other common metals in the different forms in 
which they are used by engineers. A list of “adaptable exer- 
cises for students” is also given. 

The greatest criticism to be made is that too much has been 
sacrificed to brevity, not by lack of careful writing, but by 
leaving out whole chapters which would seem to be as neces- 


as those which are The engineering 


to the student 


sary given 
graduate goes into a great number of different fields, and it 
is therefore very essential that he shall have had as broad 
i training as possible, even if it may be criticised as super- 
ficial Practice in making parts of steam engines without 
the aid of jigs and fixtures such as would be found in any 
modern shop in either England or America does not seem 
to be broad enough either as a practice in basic principles 
or in giving an insight into methods of manufacture which 
are going to help him after he graduates 

booklet by the Brown & Sharpe Mfg. 


APPRENTICESHIP—A 


Co., Providence, R. I. 


In view of the widespread discussion regarding vocational 
training, which begins with the prevocational work in the 
elementary 5 es and includes both the trade school and the 
old-time appre eship, a recent booklet issued by the Brown 
& Sharpe Mfe. ‘ Providence, R. L, on the apprenticeship 
system as practiced by them is of peculiar interest. 


there is no 
regu- 


believe 
as is given by a 


statement “We 
training 


It starts with the 


adequate substitute for such a 


lar service of apprenticeship as a means of becoming pro- 
ficient in any mechanical trade and of producing good, all- 
around workmen—a service where a boy is regularly in- 
dentured for a term of years by a well-defined form of agree- 


ment, where he is given a variety of work and a school 
training which will make him proficient in his chosen calling, 
and where an interest is taken in him to see that he faith- 
fully fulfills such an agreement. 

“We believe that the way to learn to do a job is to do 
it, and, in order to become skilled, to do it over and over 
again, until, by the constant doing of it, it becomes a sec- 
ond nature to do it quickly and well; and an apprenticeship 
gives opportunities for this kind of training.” 


the Brown & 
of nearly 70 
out of 227 past 
3 super- 
ad- 


traces the development of 
through a 
time, 


The booklet then 
Sharpe apprenticeship system 
pointing out that at the present 
apprentices now employed in their works, there are 
ititendents, 7 department foremen, and 47 subforemen. In 


period 


years, 
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dition there are 25 other responsible positions in the sales 
engineering, and drafting departments held by past appren 
tices. It outlines the school course, shows samples of th: 


sheets used, and illustrates by photographs 14 machine-shop 
operations being performed by apprentices. 

Much attention has been paid to this school, and, without 
the use of textbooks, shop problems are presented and solved 
which involve algebra, geometry, and trigonometry, although 
not taught as abstract studies. There are also illustrations of 
apprentices in the foundry, blacksmith shop, and in the school 
reom, where they spend two hours per weex during the first 
two years and four hours per week during the remaining two 
years. Students are urged to subscribe to technical journals 
and the “American Machinist’s Handbook” is used as a refer- 
ence book. 

The terms of apprenticeship and the apprenticeship agree- 
ment are also shown, together with an interesting facsimile 
of Lucian Sharpe's terms of apprenticeship from 1848 to 1853 
All those who are interested in the problem will find this 
booklet well worth reading, particularly coming as it does 
from a firm which has advocated and practiced systematic ap- 
prentieeship instruction for many years. 
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At a meeting of the board of directors, held Aug. 11, J. O 
Hobby, Jr., was appointed treasurer of the American Locomo- 
tive Co. 

Edward J. Devlin, fermerly associated with the Jones & 
Lamson Machine Co., has become advertising manager of the 
Max Ams Machine Co. 

Paul B. 
Tool Co., 
partment of 


of the Ideal Die and 
the small tools de 
Penn. 


Oatman, formerly 
been appointed 
the Modern Tool 


manager 
manager of 
Co., Erie, 


has 





BUSINESS ITEMS 











Bristol Company has been awarded the grand prize for re- 


cording instruments for its exhibit at the Panama-Pacific In- 
ternational Expesition. 
A group of souvenir post cards has been received from 


manufac- 


request 


largest 
anyone on 


Blower Co., showing views of the 
Detroit. It 


American 
turing industries in 

Cyril J. Bath, formerly manager second-hand 
department. Motch & Merryweather Machinery Co. 
Bldg., Cleveland, Ohio, as a 


is sent to 
machinery 
has opened 
machine 


offices in Leader-News 


tool dealer. 

The new building of the Thomas Coupling which is 
now in the course of erection in Troy, Penn., will be ready for 
Sept. 1, when the office and plant will be moved 
Penn 


Co. 


occupancy by 
Warren, 

A branch office has been established by the Ingersoll-Rana 
Co. at 139 Townsend St., San Francisco, Calif. Arrangements 
have with Harron, Rickard & McCone, former 
agents, they will continue to coéperate in the 
of equipment. H. L. Terwilliger will be in charge of 
office. 


from 


made 
whereby 


been 
sale 


the 


Pratt & Whitney Co. has opened an office and showroom at 
16-18 St., San Francisco. S. G. Eastman, formerly 
manager of its Chicago office is in charge. A large stock of 
Pratt & Whitney machinery, small and will be 
carried in stock. The company has been appointed agent for 
the Niles-Bement-Pond line of machine tools, cranes, 
steam etc. 


Fremont 


tools gages 
entire 
hammers, 
A deal has just been closed between T. G. Meachem, Vice- 
Pres. of the New Process Gear Corporation, and officers of the 
whereby the former corporation 
acquire ownership of the Monarch Typewriter plant, 
N. Y., on October 1. The buildings of this Monarch 
plant two and the surrounding land, which ad- 
joins the property of the New Gear Corporation, in- 
cludes an additional three acres. After alterations the Mon- 
arch plant will be used by the New Gear Corpora- 
tion as the job gear, spur and transmission gear department 
and the present plant will be devoted exclusively to the man- 
ufacture of automobile differentials. It is the intention of the 
New Process Gear Corporation to have more than 1000 em- 
ployees at work before spring, at which time the additional 
five story building being erected on property purchased re- 
cently will be completed and completely equipped 


Union Company 
will 


Syracuse, 


Typewriter 


cover acres, 


Process 


Process 
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HEUEONEVENAUONS URAL EAT UONA NEALE umaenietey 
° ° ° E 
rices--Materials an upplies | 
sAUADOUNELSNNLUTUNANNOQUANEESUOCOQUOUOUNSSS9OSQ0404QU00N0N00Q04U000A0UUNSALMACLMOMAIEVOMNSTONOOLLLIOUSEQOSOOPNLLAUEUOAEOCAEUONOQLUUUONCUSUO0OMOOOOGURAAGNOOUUUUTOCEREGEOEAAD UTTAR POOEYA MNO LPL PRR qunUornneynnngsuuuuuuetennennnnin y 
METALS—Copper has dropped during the week and the OLD METALS—No improvement has taken plac and prices 
market is practically lifeless; even exportations have made are nominal, as follows Dealers prices in New York are as 
little showing. In carload lots electrolytic is selling at 18.50c follows: Copper, heavy and crucible, 1l5c copper, heavy and 
There has been little buying in tin and the price has receded wire, 14.5c.; copper, light and bottoms, 12.5c.; brass, heavy, 
to 33.87%c. Spelter remains firm, the present quotation being 9.5¢c.; brass, light, 8c.; heavy machine composition, llc.; No. 1 
22c. Lead sales have been fair but dealers are now quoting yellow rod brass turnings, 1l« No. 1 red brass or composi 
4.50ce. tion turnings, 10c.; lead, heavy, 3.75c.; lead, tea, 3.5c.: zine, 
scrap, 8.5c. 
PIG IRON—Quotations were current as follows at the SWEDISH (NORWAY) IRON—The supply is so limited at 
points and dates indicated: present that prices are withdrawn. The demand is so great 
that large dealers are making every effort to pick up any 
Aug. 20 July 23, Aug. 27 quantity in small lots 
1V15 WIS 1914 
No. 2 Southern Foundry, Birmingham $11.00 $9.75 $10.00 COKE—The market has shown no general improvement 
No. 2X Northern Foundry, New York. 14.50 14.25 14.50 prompt furnace coke being available at $1.50; on contract coke, 
No. 2 Northern Foundry, Chicago... 4.00 13.00 14.00 prices are shaded to $1.65 or $1.70 Prices on foundry coke are 
Ressemer, Pittsburgh... 5.75 14.90 14.90 firm Quotations are Prompt foundry, $2.26@2.60; contract 
Basic, Pittsburgh 14.90 13.90 13.90 foundry, $2.30@2.60, per net ton at ovens 
SEAMLESS DRAWN TUBING (Tron Pipe Sizes)—There has 
been a slight slump in the prices of brass and copper shapes 
MISCELLANEGUS METALS—NEW YORK Current prices from jobbers’ warehouses are as follows 
Aug. 20, | July 23; | Aug. 27 Cents per pound 
191 1915 vid 
I m., In Br Copper Diam., In Brass Copper 
_ Cents per pound 21.00 a 50 0 10.50 
Copper, electrolytic (carload lots) 18.50 20.00 12.50 “thn 21 00 orn ‘ 0 1 50 
Tin . 33 87} 37 00 ’ 1% 21.00 og 0 { 0 m2 oH 
Lead . i 0 >. ¢> = al l 81.00 "29 50 ) 0 3 0 
Spelter ° 22.00 22. OO . 0 9 1.00 rae! | ) " t\ 0 te 0 
Copper sheets, base “ 23.00 26. OO 18 bon 5 31.00 ; 0 7 Oo 50 +S 0 
C pper wire (carload lots)... 24.00 28 0) 15.00 ; 31.00 ann & i? 60 10. 60 
Brass rods, base 26.25 26.25 13.62 , = 
Brass pipe, base 31.00 31.00 16.00 
Brass sheets 24.00 5. 25 13.87 . — mo . , ” 
> 2 7% ) MACHINE BOLTS—The current market price is 70 and 
$ > han i 5 se OUs 7) ) 0 - a 
Solder 4 and 4 (case lots).... 19 2 ».00 10 off the list. price Ro ate y customers and for large 
orders more senerous CoONncessiol are made At the above 
liscounts the net prices per 100 e as follows 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK ees 
Lengt! I ; li 
Au 20 July 23 \ 27 
915 1915 14 ! $0 46 S) 66 S| 9 $1 O4 $s? 4 $4.07 
: 4 0 48 np 60 l i) 2? OF oo | , 
— Cents per poun = ” 0.50 0.73 1.60 2 21 ol 45 
SEP ee >. 60 2.60 -.é0 0) } 0.79 1.71 2 1 ; 40 1 sO 
No. 26 Black meni 2.50 2.50 6 7 0 0.82 1.8] 2 48 ; 50 , O4 
Nos. 22 and 24 Black.. meesneweas 2.45 2.45 a) 
Nos. 18 and 20 Black.. peace 2.40 2.40 » SY 
No. 16 Bla ; cretedves 2 : i) + MONEL METAL—The following p es are net per Ib 
No 14 Black ce eeeee ~.2) = =~ for hot rolled rounds and flats For price of square and 
No 12 Black =. ot ~.20) 3 hexagonal bars add two cents per Ib. to the correspond 
No. 28 Galvanized 20 >. oA) hi size of the rounds. (Mill lengths, 8 to 14 ft.) 
No. 26 Galvanized $95 > 20 4 
No. 24 Galvanized ‘ $80 5.05 25 
HOT ROLLED RO Ds 
wf Ih ’ OO lb Leas tha 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK si 10 Over 00 Ib 
#; to ¥ 24 c 25.7 6 25e 27 
Aug. 20 Julw 23 Aug. 27 » 1 4 Oe 25. 7in 26.7 
lv 1915 vl4d to 2 25. OO 20. 7h 27 . 7 
_ aan 1B to 4 26.7 2 27. De 28. Hk 
Steel angles base 1.90 1.95 1.85 
Steel T’s base ; 1.95 2.00 1.90 wor " ry J , 
. ) ) ATS 
Machinery steel (bessemer)... 1.90 1.90 1.85 i 
Wid Ine} 
Thickne ir t Z2j tof 
> i s mm) iW 
COLD DRAWN STEEL TUBING—The following prices are : 8 O10 i (M 
net per ft. in cents from jobber’s warehouse New York id ; " rT OF OF 
Té - - 
Thickness of Outside Diameter ir Inches 
Wall, B.W.G : ' ‘ RP. : STANDARD MACHINERY STEEL — Rounds and squares 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 1 ire quoted the following net prices in 100-Ib. lot New 
18 7.92 7.92 7.92 9.25 11.21 12 13.50 16.00 York 
16 9.3 9.3 93 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 Dia ter D D 
il. 16.83 20.09 » 52 26.79 9 85 Per 100 Ib 100 I Per 1001 
3s $4.10 $2 60 $3.00 
1 t+ oo A Oo , 10 
DRILL ROD—This sells to consumers at the following di Jy 00 7 3.35 
counts: Third grade, 65° off: second grade, 40% off, and first an 3 S f , On 
grade, 25% off 70 1} on ( ts 
At these discounts the net prices are as follows 
STANDARD PIPE—Prices are steady for galvanized | 
Discounts are for carload lots f.o.b. Pittsbureh are as foil 
ROUND POLISHED DRILL ROD Black Galv ! 
First Second Third % to 2-in. steel, butt welded 79 57 
Size, in. Grade Grade Grace 2} » 6-in. steel, lap welded 78% ‘ 
fi to 1} in ry we 30 on 3 ~ At these discounts the prices of pipe in cente p¢ foot 
1 po A in 15. O0c 36 O00 21.00 in carload lots are as follo 
0.178 to 0.4218 : 56. 25¢ 15 Oe 26.2 fants Cents——— 
0.125 to 0.270 . 62. 25¢ oD. She Ss Dian "GC ilvan- Diam- ‘Galv in 
1). 202 to 0.120 67 Dt 54 00e 31.50 onae Black bane ater RI , ized 
% -in 2.43 4.88 2-in. 7.77 5.72 
ANTIMONY—Prices remain unchanged, Cookson’s selling l-in 57 7.22 2% -in 12.8 y 25 ‘4 
at 50 to 55c. per Ib., Hallett’s at 42 to 45c., and other brands at 1%-in 83 9.77 3-in 16.83 33.27 
1%-in 77 11.68 t-in 23.98 47.41 
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New and Enlarged Shops 


Erm MC 


METAL WORKING 


NEW ENGLAND STATES 
Wentworth Corp., Springvale, Me., will con- 


The E. E. I 
the manufacture of automobiles at a cost 


struct a plant for 
of $50,000. 

Dwight Baldwin, Alton, Mass., 
for the construction of a one-story, 
John T. Spofford, 15 Beacon St., Boston, 

Simon Goodman & Co., 68 Ceylon St., 
ceiving bids for the construction of a 
machine shop. James T. Ball, 39 Rosedale St., 

Samuel Butters, Dorchester, Mass., will 
foundry at 421 Old Colony Ave. 

The Bausch Machine Tool Co., Springfield, Mass., has 
awarded the contract for the construction of a 41x50-ft. ad- 
dition to its plant. The estimated cost is $11,000. 

The Tubular Rivet & Stud Co. Linden St., Wollaston, 
Mass., has awarded the contract for the construction of a 
one-story, 50x178-ft. factory. Kendall, Taylor & Co., 93 Fed- 
eral St., Boston, Mass., is Arch. The estimated cost is $12,000. 

A. A. Ridyard, 7 Chandler St., Worcester, Mass., plans the 
construction of a garage to cost $60,000. 

P. E. Somers, Worceste& Mass., manufacturer of tacks 
and nails, has awarded the contract for the construction of a 
one-story, 36x141-ft., brick addition to its plant on Lagrange 
St. Noted Aug. 12. 

The Asa S. Cook Co., Hartford, Conn., 
site on Wethersfield Ave., and will build a 
Cook is Secy. and Gen. Mer. 

Cutaway Harrow Co., Higganum, Conn., manufacturer of 
agricultural implements, will build a factory. 

The Riscon Tool & Machine Co., Naugatuck, Conn., has 
started work on a one-story 20x100-ft. addition to its plant. 
Noted Aug. 19. 

Howard L. Platt, 
garage on Hart St. 

The Winchester Repeating Arms Co., New Haven, Conn., 
has awarded the contract for the construction of a one-story, 
77x225-ft. brass casting shop on Division St., at $62,239. 

The Smedley Co., Brewery St.. New Haven, Conn., has 
awarded the contract for the construction of a one-story, 
35x120-ft., brick and steel garage. Brown & Von Beren is 
Arch, 

The George B. Wuestefeld Co., 
is building a garage. 

Work has been started on the construction of a one-story, 
40x47-ft., stone and concrete garage on Woodward Ave., Nor- 
walk, Conn., for Carmine Ricco. 

Walter Lang, Rockville, Conn., is receiving bids for the 
construction of a one-story, 25x70-ft. garage. M. B. Payne, 
81 State St.. New London, Conn., is Arch 

The United German Silver Co., Springdale, Conn., has 
awarded the contract for the construction of a one-story, 45x 
90-ft. factory. Noted Aug. 19. 

MIDDLE ATLANTIC 

Harvey Chalmers, Amsterdam, N. has awarded the 
contract for the construction of a two- -story, 35x40-ft. garage 
at Amsterdam. 

The Charles Freidhofer Baking Co., 1238 Albany St., 
nectady, N .Y., will build a one-story, 29v44-ft. garage. 

Louis Brinkman, Newark, N. J., will build a plant for the 
manufacture of steel tubing on Jelliff Ave. near Runyon St. 

Joseph Oschwald, Newark, N. J., plans to build a garage on 
Halsey St., at an estimated cost 0 $20,000. W. E. Lehman, 
Newark, is Arch. 

Fire, Aug. 17, de atreved oe garage of Norman D. Herzog, 
Boyertown, Penn. Loss, $650¢ 

The Shaw Meter Co., U owe Penn., will build a 40x160- 
ft. garage at Second and Main St., Connellsville, Penn. 

The Fleetwood Metal Body Works, Fleetwood, Penn., is 
building a two-story, 40x489-ft. factory. Noted June 10. 

Felt Bros., Philadelphia, Penn., will build a one-story, 
37x200-ft. garage at an estimated cost of $20,000 


R. W. Harvey, Philadelphia, Penn., has awarded the con- 
tract for the construction of a one-story, 17x70-ft. garage. 


The Rush Delivery Car Co., Inc., Philadelphia, Penn., will 
establish a plant at 1007 North Front St., Philadelphia, Penn., 
for the manufacture of automobiles 


The Thornton-Fuller Automobile Co., Philadelphia, Penn., 
has awarded the contract for the construction of a one-story, 
538x128-ft. garage and service station at 312 South 24th St., 
Philadel phia.. 


Fire, Aug. 13, damaged the 
Electric & Mfg. Co., Pittsburgh, Penn. Loss, 

The Enterprise Hardware Co., Frederick, Md., will estab- 
lish a plant for the manufacture of locks and hinges. 

The William H. Roe Harvester & Implement Co., Hagers- 
town, Md., recently incorporated with a capital of $20,000, will 
establish a plant for the manufacture of harvesting machinery. 
William H. Roe, Baltimore, and Gorman D. Bower, Hagers- 
town, are interested. 


has awarded the contract 

55x190-ft. public garage. 
Mass., is Arch 
Boston, Mass., is re- 
one-story, 38x70-ft. 
is Arch. 


build a_ brick, 


has purchased a 
plant. John F. 


New Britain, Conn., will build a $2000 


York St., New Haven, Conn., 


Sche- 


plant of the Westinghouse 
00. 


D. C., will build a garage at 


R. E. Trimble, Washington, 
R. J. Beall is Arch. 


1322 D St., at an estimated cost of $9000. 
SOUTHERN STATES 


William Brown and John Harris, Dixon, Ky., are in the 
market for metal and woodworking equipment. 

The McHenry Mfg. & Machine Co. is equipping a garage at 
Hartford, Ky. 

The London Motor Car Co. 
London, Ky. 

Henry Bros., Louisville, Ky., will equip a plant for the man- 
ufacture of steel refrigerators. 

Graf & Sons Foundry Co. will construct a foundry at Louis- 
ville, Ky. 


is constructing a garage at 


MIDDLE WEST 


The Western Storage Battery Co., Bucyrus, Ohio, will build 
a plant for the manufacture of electric-lighting outfits. 

The Atlas Foundry Co. will build an addition to its plant 
stowae Shaw Ave., Cleveland, Ohio. The estimated cost is 

The Chandler Motor Car Co. has awarded the contract for 
the construction of an addition to its plant at East 13l1st St. 
and St. Clair Ave., Cleveland, Ohio. Noted July 22 and Aug. 5. 

The Elwell-Parker Electric Co., manufacturer of gene- 
rators and motors, has obtained a permit to construct a four- 
story factory at 4223 St. Clair Ave., N. E., Cleveland, Ohio. 
Estimated cost, $40,000. George S. Ryder & Co., Century Bldg., 
Cleveland, is Arch 

The plant of the Elyria Gas Engine Co., Elyria, Ohio, has 
been purchased by W. D. Browning and associates, of Cleve- 
land, who will equip it for the manufacture of shrapnel. 

The Burford Motor Co. will construct an addition to its 
plant at Fremont, Ohio. Noted Aug. 5. 

The Garford Motor Truck Co., Lima, Ohio, is building an 
addition to its plant at an estimated cost of $20,000. 

The Willys-Overland Co., manufacturer of automobiles, has 
started work on the construction of new buildings at its plant 
at Toledo, Ohio. Estimated cost, $2,000,000. Noted July 29. 


The Youngstown Sheet & Tube Co., Youngstown, Ohio, 
plans to construct another bar mill to its plant. 
The Republic Iron & Steel Co., Youngstown, Ohio, is hav- 


ing plans prepared for the construction of additions to its 
plant. Estimated cost, $1,000,000. 

The contract will soon be awarded by Frank B. Hunter, 
Arch., 904 State Life Bldg., for the construction of a three- 
story garage for the Baltimore Realty Co., Indianapolis, Ind. 

The contract has been awarded for the construction of a 
garage for Dr. Leon T. Leach, 1522 North Meridian St., Indi- 
as Ind. MacLucas & Fittin, 1151 Lemcke Annex, is 
Arch. 

The Pathfinder Co., manufacturer of automobiles, Indiana- 
polis, Ind., has had plans prepared for the construction of a 
60x400-ft. addition to its plant. 

The Apperson Bros. Automobile Co., Kokomo, 
building a 150,000-sq.ft. addition to its plant. 

The Sewell Cushion Wheel Co., Detroit, Mich., 
its factory at Gratiot and Beaufait Ave. 

The Detroit Fuse & Mfg. Co., Detroit, Mich., has awarded 
the contract for the construction of an addition to its plant 
at 1400 Rivard St. Smith, Hinchman & Crylls, is Arch 

The contract has been awarded for the construction of a 
four-story, 60x100-ft. factory for the Metal Products Co., De- 
poe Mich. Nettleton & Weaver, 1405 Penobscot Bldg., is 

re 

The United Motor Truck Cce., Grand Rapids, Mich., 
ing additions to its plant. 

The Consolidated Press & Tool Co., 
build a factory. 

Fire recently damaged the plant of the Port Huron Engine 
& Thresher Co., Port Huron, Mich. Loss, $1000. 

J. S. Damon, 2549 West 65th St., Chicago, IL, will but a 
public garage at 2045 West 95th St. to cost $7500. A. G. Fer- 
ree is Arch. 

Cc. R. Bronson 4326 West Kinzie St., Chicago, Ill, will 
build a one-story, brick machine shop to cost $4000. F. O. 
Cloges 189 West Madison St., is Arch. 

Edward I. Blom, 6735 Constance Ave., 
build a 75x120-ft. garage at 1232 East 47th St., 
Hall & Ortergren is Arch. 

J. J. Purcell, New York Life Bldg., Chicago, Ill., will build 
a public garage at 4071 Broadway, to cost $15,000. Doerr 
Bros., 28 East Jackson Blvd., is Arch 

Marshall Field & Co., State and Washington St., Chicago, 
Nll., has awarded the contract for the construction of a one- 
38 South Dearborn St., is 


Ind., is 


is enlarging 


is build- 


Hastings, Mich., will 


Chicago, TIL, will 
to cost $10,000. 


story garage. Marshail & Fox, 
Arch. Noted July 8 and Aug. 12. 

M. Ruess, Hartland, Mich., plans the construction of a 
two-story garage. Mil- 


Schuchardt & Judell, 428 Jefferson St., 
waukee, Wis., is Arch. 

The contract has been awarded for the construction of a 
garage for I. Pribulsky, 3710 Douglas Blvd., Chicago, Ill. A. 
L. Himelblan, 179 West Washington St., is Arch. Noted 
Aug. 19. 
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M. Arnt, Chicago, IIL, ieee the construction of a garage. 
John A. Nydon, 64 West Randolph St., is Arch. 

W. G. Young, 350 North Clark St., Chicago, Ill., will build 
a private garage. 

The Fitzsimons Steel & Iron Co., 37th St. and Racine Ave., 
Chicago, IIL, contemplates the construction of a one-story, 
100x200-ft. factory at Milwaukee, Wis. 

The Gisholt Machine Co., Madison, 
contract for the construction of a one-story, 
chine shop. 

M. Tweedy, Milwaukee, Wis., will build a one-story garage. 
Schuchardt & Judell, 428 Jeffeffrson St., is Arch. 

A. H. Vogel, 393 Lake Drive, Milwaukee, Wis., plans the con- 
struction of a one-story garage. Schuchardt & Judell, 428 
Jefferson St., is Arch. 

P. M. Tallon, 593 Hackett Ave., Milwaukee, Wis., will build 
a garage. C. W. Valentine, 428 Jefferson Blvd., is Arch. 

Bids are being received by C. C. Hosmer, Arch., First Na- 
tional Bank Bldg., for the construction of a garage for A. 
L. Gebhardt, 306 East Water St., Milwaukee, Wis. 

Fred A. Miller, care Fred Miller Brewing Co., Milwaukee, 
Wis., has awarded the contract for the construction of a 
garage. Wolff & Ewens, 437 East Water St., is Arch. 

Howard Phimpton, 2125 Chestnut St., Milwaukee, Wis., has 
awarded the contract for the construction of a garage. W. 
Valentine, 428 Jefferson St., is Arch. 

E. O. Hoffman, 248 East Water St., Milwaukee, Wis., has 
awarded the contract for the construction of a garage. H. W. 
Buemming, 521 Jackson St., is Arch. 

The Overland Wisconsin Co., care George W. Brown, 510 
Broadway, Milwaukee, Wis., has awarded the contract for re- 
modeling its two-story garage. 

We are advised that the Kempsmith Mfg. Co., Milwaukee, 
Wis., manufacturer of milling machines, has started work on 
the construction of an addition to its plant. Considerable 
new equipment will be installed. 

The Gas Power Engineering Co., Second and National Ave., 
Milwaukee, Wis., will build a one-story addition to its gar- 
age to cost $8000. 

The Linde Air Products Co., New York, N. Y., has pur- 
chased a site at 38th and National St., Milwaukee, Wis., and 
plans the construction of a one-story, 150x250-ft. factory. 
Estimated cost, $50,000. 

The Overland Aluminum Shoe Co., 912 Garfield St., Racine, 
Wis., has awarded the contract for the construction of a 
pers and foundry. George Kamm, 1301 Summit Ave., is 
Arch. 

A. Hoenigsberg, 817 North Sixth St., Sheboygan, Wis., has 
awarded the contract for the construction of a garage. A. C. 
Clas, Colby-Abbott Bldg., Milwaukee, Wis., is Arch. 

The contract has been awarded for the construction of a 
two-story, 27x42-ft. garage for William H. Hardy, 206 Ovitt 


Wis., has awarded the 
112x175 ft. ma- 


Bldg., Waukesha, Wis. H. C. Hengles, 702 Grand Ave., Mil- 
waukee, Wis., is Arch. Noted June 24. 
WEST OF THE MISSISSIPPI 
E. L. Slade will construct a plant at Des Moines, Iowa, 


for the manufacture of gasoline engines. The estimated cost 
is $50,000. 

Plans have been prepared for the construction of a two- 
story, 100x150-ft. garage at Sioux City, Iowa, for the Watson 
Automobile Co. The estimated cost is $25,000 

The East Side Couch Co. will construct a garage at 
neapolis, Minn. The estimated cost is $3000 

Preliminary plans are being prepared for the construction 
of a garage at Red Wing, Minn., for William Busch The 
estimated cost is $12,000. 

The Rochester Motor Co. contemplates the construction of 
a garage at Rochester, Minn. The estimated cost is $6000 

The Twin City Motor Car Co. will construct a repair shop 
at Harmon Pl. and 15th St., St. Paul, Minn 

Plans are being prepared for the construction of a garage 
at Preston, Kan., for B. Ward. The estimated cost is $10,000 

The Lincoln Brass Foundry Co. will construct an addition 
to its plant at Lincoln, Neb. 

J. C. Wobermin, Tobias, Neb., is in the market for equip- 
ment for a machine shop 

The Western Cartridge Co. has purchased a site at 
Mo., and will construct a plant. 

The Independence Stove Foundry Co. contemplates the 
construction of a plant at Independence, Mo 


Smith Bros., Independence, Mo., has awarded the contract 


Min- 


Alton, 


for the construction of a garage. The estimated cost is 
$10,000. 
Jay Phillips contemplates the construction of a garage 


Tex 
plant of the 


and repair shops at O'Donnell, 
Fire recently destroyed the 
Mfg. Co., West Tulsa, Okla. Loss, $75,000 
Bids are being received by Robert A. Pierce, 
the construction of a garage at Denver, Colo. 
cost is $12,000. 


Tulsa Boiler 
Arch , for 
The estimated 


WESTERN STATES 

The foundry of Harry Alldis, Chehalis, 
recently destroyed by fire, will be rebuilt 

The Hubbard Mfg. & Development Co., Henry Bldg., Seattle, 
Wash., will secure a site near Seattle and will build a factory 
for the manufacture of Hubbard stump burners. W. R. Foley 
is Pres. 

John Wehn, S. Redick and others, Seattle, Wash., have 
incorporated the Salmon Bay Foundry Co., with $6000 capital 
and will establish a foundry for the manufacture of its 
specialty. 

The Oregon-Washington Ry. & Navigation Co. has awarded 
contracts for the construction of round houses and machine 
shops at The Dalles and Pilot Rock, Ore. The estimated cost 
is $95,000. 


Wash., which was 
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J. H 
the construction of a 
estimated cost is $5000. 

E. F. Jordan, Exeter, Calif., 
garage and machine shop on E St., 
cost is $8000. 

Carl Kurtz, 609 Hellman Blde., Los Angeles, Calif., will 
build a commercial garage and machine shop on Los Angeles 
St. The building will be 100x140 ft. J. P. Krempel and W. E, 
Erkes, Henne Bldg., Los Angeles, are Archs. 

G. W. Gilbreth & Co., Hollingsworth Bldg., Los Angeles, 
Calif., will build a commercial garage and machine shop on 
Cahuenga Ave., Los Angeles, for the Herndon-Roberts Realty 
Co., Hollywood. The estimated cost is $8000. 


Wright, Berkeley, Calif.. has awarded a contract for 
one-story garage at Berkeley The 


build a commercial 
The estimated 


plans to 
Exeter 


The Western Pipe & Steel Co., 1758 North Broadway, Los 
Angeles, Calif., will build a foundry on East 48th St., Los 
Angeles, for the Pittsburgh Foundry Co., East 22nd St., Los 
Angeles. 

Harris & Hudson, 1957 East 38th St., Oakland, Calif., will 
build a one-story brick commercial garage. The estimated 


cost is $5000. 
Fire, Aug. 8, damaged the plant of the Folsom Iron Works, 


3157 18th St., San Francisco, Calif. Loss, $15,000. Richard 
Lutge is Proprietor. 

E. W. Alexander, Santa Barbara, Calif., is having plans 
prepared by R. S. Sauter, Arch., Santa Barbara, for the 
construction of a 198x217-ft. commercial garage and machine 


shop on East Victoria St. The estimated cost is $12,500 


Noted July 8. 
CANADA 


A. R. Clarke & Son, 51 Water St., Moncton, N. B., is in the 


market for a trencher and steam shovel for water and sew- 
erage work. 
E. R. Reid, Minto Hotel, Moncton, N. B., will purchase a 


75-ton engine of standard gage, a planer, with calking knives 

The Montreal Motor, Ltd., Montreal, Que., has been in 
corporated with $75,000 capital, by Edward C. Baker, 8. B 
Holmes and others, and will establish a factory for the manu- 
facture of machinery, motors and shells. 


J. H. Morine & Sons, Trois Pistoles, Que., is receiving 
prices on boilers and woodworking machinery. 

The La Foundrie de Victoriaville, Ltd., Victoriaville, Que., 
has been incorporated with $49,000 capital, by Proulx and 
others, and will establish a foundry. 

New machinery will be installed in the plant of the Doty 


Engine Co., Goderich, Ont., for the manufacture of shells 
The J. C. Wilson Co., Glenora, Ont., will 
chinery for the manufacture of war munition. 
Fire, Aug. 14, destroyed the plant of the Hunter 
Boiler Co., Kincardine, Ont. $20,000. 
New machinery will be installed in the plant of the Frist 
& Wood Co., Smith Falls, Ont., for the manufacture of shells 
The estimated cost is $25,000 
Prices are being received by 
St.. Winnipeg, Man., for hot water boilers, black, galvanized 
and cast iron pipe, %-in. to 4-in., hydraulic pumps, cast and 
galvanized iron fittings, radiators and valves. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Woodbury Shoe Co. has awarded the contract for the 
construction of a factory at Derry, N. H. Noted Apr. 1. 

The Boston Excelsior Co., 26 Canal St., Boston, Mass., will 
build a three-story factory The Whidden-Beekman Co., 70 
Devonshire St., is Arch 

The contract will soon be awarded for the construction of 
a three-story, 40x175-ft. factory for the Diamond Shoe Co., 
Montello, Mass. (Brockton post office). F. W. Barlow, 8&0 
North Main St., is Arch. Noted July 8. 

The Bigelow-Hartford Carpet Corp., Thompsonville, Conn., 
has awarded the contract for the construction of a three- 
story, 64x132-ft. mill at Clinton, Mass. Noted Jan. 28 


purchase ma 


Bridge & 


4088, 


Josie & McLeod, 49 Gertie 


MIDDLE ATLANTIC 


The Condensite Co., Bloomfield, N. J., manufacturer of pat 
ented rubber products, will build an addition to its plant on 
Grove St., to cost about $35,000 

E. G. Locke, Camden, N. J., manufacturer of glazed paper, 
will build a plant on Ninth St., at an estimated cost of $20,000 

Peech Sons & Phillips Co., Camden, N. J., mercerizer of 
yarns, will build a three-story addition to its plant 

Heidt & Son, Jersey City, N. J., will build an addition to its 
cooperage on Factory St 

Fire, Aug. 15, destroyed the plant of the Horning Spring 
Bottling Co., Maple Shade, N. J Loss, $5000 

Fire, Aug. 12, destroyed the upholsteringe mill of the 
& Pilkington Co., Mt. Holly, N. J $100,000 

The Consolidated Color & Chemical Co., Newark, N. J., will 
build a one-story, 52x150-ft. addition to its plant on Lister 
Ave., an an estimated cost of $15,000 

The Perth Amboy Chemical Works, Perth Amboy, N. J., 
will build an addition to its plant on Buckingham Ave 

The Model Dyeing, Cleaning & Trenton, N 
J., will build a factory on Princeton Ave Haas is Pres 


Roy le 


,088 


Pressing Co., 
John 


The Joseph Stokes Rubber Co., Trenton, N. J., manufac- 
turer of hard rubber goods, will build a one-story addition 
to its plant on Taylor St. 

The Thermoid Rubber Co., Trenton, N. J will build a 


two-story, 71x190-ft. addition to its plant. William W. Slack 
& Son, American Mechanic Bldg., Trenton, N. J., is Arch 


The Anglo-American Cotton Products Co., 331 Madison Ave., 
New York, N. Y., will establish a bleaching plant at Bristo!) 
Penn 
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Press reports state that the American Dyewood Co., Ches- 
ter, Penn., ig build an addition to its plant. 

Fire, Aug. 15, destroyed the Elizabethtown Planing Mill, 
Elizabethtown, . Loss, $35,000. 

Fire, Aug. 16, damaged the factory of the Central Bed 
Co., Water and Morris St., Philadelphia, Penn. Loss unknown. 

Felton, Sibley & Co., Inc., Philadelphia, Penn., manufac- 
turer of paints, will build a six-story, 40x69-ft. factory at 


Fourth and Cherry St. 

Fire, Aug. 14, destroyed the 
strom Bros, Co., 307 St. Paul St., 
000. 


factory of Gold- 
Md. Loss, $100,- 


furniture 
Baltimore, 


SOUTHERN STATES 


Fire, Aug. 14, destroyed the barrel factory of D. O’Sullivan, 
Richmond, Va. Loss, $1500. 

The Norcott Mills Co., recently inc orporated with a capital 
of $250,000, will est: iblish a cotton mill at ¢ ‘oncord, N. BF. J. 
Haywood and W. D. Broadfoot, Concord, are interested. 

Plans are being prepared for the construction of a sawmill 
at Sardinia, S. C., Mayesville post office, with an annual ca- 
pacity of 26, 000, 000 ft., for the Black River Cypress Co. The 
estimated cost is $100,000. 

The Morgan, Louisiana & Texas R.R. 
Orleans, La., will construct machine shops at Alg 
Orleans post office. 

Fire, Aug. 14, destroyed the 
Irrigating plant, Lake Charles, La. 

Plans have been prepared for the construction of a public 
grain elevator at New Orleans, La. The estimated cvdst is 
$790,000. Ford, Bacon & Davis is Arch. 

James H. McNeill, Decatur, Ala., has purchased the poet of 
the Memphis ¢ ‘otton Oil Co., ‘Memphis, Tenn., and will install 
new machinery. 

William Frazier, Falmouth, Ky., 
ment for a woodworking plant. 


MIDDLE WEST 


& Steamship Co., New 
ziers, La., New 


plant of the Missouri Rice 
y 


Loss, $25,000. 


is in the market for equip- 


The plant of the Melvin Brick & Tile Co., Washington 
Cc. H., Ohio, recently destroyed by fire, will be rebuilt. 
The Steel Grave Vault Co., Orville, Ohio, will build a 


Pres. 
ad- 
To- 


caskets. D. C. Boyd is 
construction of an 
Miami St., 


factory for the manufacture of 

Plans are being prepared for the 
dition to the plant of the McNaull Tire Co., 
ledo, Ohio. 

The Kessler Mfg. Co., manufacturer of chemicals, plans 
to build an addition to its plant at 1000 Newburg Ave., Cleve- 
land, Ohio. 

The plant of the Cayuga Canning Co., | 
was destroyed by fire June 21, will be rebuilt. 


Cayuga, Ind., which 
Noted July 8 


William Buzzard, New Paris, Ind., has started work on the 
construction of a two-story, 16x40-ft. canning plant. 

Fire, Aug. 17, destroyed the grist mill of G. Schumacker, 
Petersville, Ind. Loss, $1500 

The Grand Rapids Paper Box Co., 231 Fulton St. W., 
Grand Rapids, Mich., will build_an 83x163-ft. factory at Bond 
Ave., N. E., and F airbanks St. George N. Snyder is Pres. 

D. Burkhartmeier, Chicago, Ill, will build a three-story 
addition to his ecooperage plant at 7240 South Chicago Ave., to 
cost $25,000. W. H. Puiyn, is Arch. 

Bids are being received by Chatten & Hammond, Arch., 64 
East Van Buren St., Chicago, Ill., for the construction of a 
one-story, 50x95-ft. factory for the Pure Carbonic Co., East 
St. Louis, Ill Noted Aug. a8. 

Alart & McGuire, Green Bay, Wis., pickle manufacturers, 
plans the construction of a pic kle fac tory on School St. Carr 
& Walsh is Arch. 

Plans are being prepared for the reconstruction of the 
sawmill of the Blackwell & Kaiser Co., Kaiser, Wis., which 
was recently destroyed by fire, with a loss of $5000. 

The Marathon Shoe Co., Wausau, Wis., will build a factory. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for the construction of a two- 
story bakery t Des Moines, Iowa, for the Campbell Bread 
Co., Wichita, K The estimated cost is $25,000. Noted May 6. 

The Consum«¢ Ice Co. contemplates the construction of a 
plant at Sioux City, Iowa. The estimated cost is $12,000. 


Plans are being prepared for the construction of a sawmill 


at Sioux City, Iowa, for the Soiset Bros. Co. 

The J. & H. Wet Wash Laundry Co. will construct a one- 
story plant at 3753 Cedar Ave., Minneapolis, Minn. The esti- 
mated cost is $6000. 

Fire, Aug. 15, destroyed the Crystal Flour Mill, 48rd and 
Lyndale St., Minneapolis, Minn Loss, $20,000. 


Plans are being prepared for the construction of a plant for 


the Alfalfa Milling Co., Garden City, Kan. The estimated cost 
js $175,000. 
M. R. Wise, Lewistown, Mont., is promoting the construc- 


tion of a milling plant at Straw, Mont. The estimated cost is 


$15,000. 

It is reported that the Caruthersville Cotton Oil Co. con- 
templates the construction of a grain elevator with a capacity 
of 200,000 bu. at Caruthersville, Mo. The estimated cost is 
$15,000. 


_ L. W. Stanfill will establish a plant at Kansas City, Mo., 
age manufacture of cement flooring. The estimated cost 
S $35,000. 

The Chamber of Commerce is promoting the construction 


of a flour mill with a ‘daily capacity of 50 bbl. at Cisco, Tex 


The Guadalupe Valley Cotton MiMs will construct additions 
to its mills at Cuero, Tex. 
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The National Macaroni Co, is constructing a plant at 
Dallas, Tex. Noted June 3. 

The Dallas Bludwine Co. has purchased a site at Dallas, 
Tex., and will construct a bottling plant. 

The Simmons Gin Co. contemplates the construction of a 
cotton gin at Memphis, Tex. T. O. Massey is interested. 

H. G. Bolson contemplates the construction of a sawmill 
at New Caney, Tex. 

The Mountain Timber Co., Kalama, Wash., will rebuild its 
lumber plant which was recently destroyed by 

The Crest Chemical Co., Seattle, Wash., will build a wood 
distilling plant at Seattle. y 

The Charter Oak Citrus Association, 
plans to install machinery and make 
packing plant. 

The Union 


Charter Oak, Calif., 
improvements at its 


an addition to its mill 
The estimated cost 


Iron Works will build 
and joiner shop at San Francisco, Calif. 
is $15,000. Allen G. Ramshaw is Engr. 

The Northern Tulare County Citrus Association, Sultana, 
Calif., is building a new packing plant at Sultana. 

CANADA 

The sawmill of L. H. Martin, Bury, Que., which was re- 

to the extent of $10, 000, will be 


cently damaged by fire re- 
equipped with new machinery. 
The carriage factory of T. Bedard, L’Assomption, Que, 


which was recently damaged by fire to the extent of $15,000, 
will be rebuilt. 

The plant of the Gordon Lumber Co., North Bay, Ont., 
recently destroyed by fire with a loss of $150,000, will be re- 
built. Noted July 20. 

The St. Thomas Packing Co., St. 
build its plant which was recently 
extent of $30,000. 

The Saskatchewan Coédperative Elevator Co., Regina, Sasz.., 
will build 14 grain elevators in Saskatchewan. 


Ont., will re- 
fire to the 


Thomas, 
destroyed by 





NEW INCORPORATIONS 











METAL WORKING 
The following companies have been incorporated to manu- 
facture: 
Cap- 
Forest 
of New 


Cameron Car Co., Orange, Conn.; motor vehicles. 
ital, $200,000. Incorporators: Everett S. Cameron, 
F. Cameron, A. C. White, Albion B. Emerson all 
Haven, 


Bearings Co., Sree ee Penn.; bearings. Capital, $10,- 
000. Incorporators: Fran ¢. Stehle, 684 Broad St.; Herman 
P. Schade, Cynyd, Penn.; C harles A. Keffer, Parbarough, Penn. 

Unit soomernesien Co., Philadelphia, Penn.; automobile 
bodies. Capital, $25,000. Rayburn Clark Smith, Wynnewood, 
Penn., is Treas. 

Reading Cycle Mfg. Co., Reading, Penn.; motor cycles. 
Capital, $5000. Incorporators: Keyser Fry, George Leinbach, 
L. R. Fry, Harry Adams and Walter L. Kerst all of Reading. 

Dudley Electrical & Machine Co., Uniontown, Penn.; boil- 
ers, castings and electrical machinery. Capital, $50,000. In- 
corporators: W. E. Dudley, 104 East Main St., Uniontown; 


Elwood D. Fulton, W. D. Woodriff, J. T. Dudley, Harry E. 


Street and Lucy Fulton. 
Clarendon Motor Co., 

$5000. Incorporators: J. 

burg, Summerton, 8S. C. 
Stoker Development Co., 


Capital, 
A. Rich- 


Manning, S. C.;: automobiles. 
Cc. Plowden, Mannin; and H. 


$10,000. 
Harry 


Cincinnati, Ohio. Capital, 
Incorporators: Ferdinand Chudoba, William J. Rohan, 
Whyrich, Bernard Kluber and Stephen R. Hollen. 


Hohawk Motor Truck Co., Ravenna, Ohio. Capital, $25,000. 


H. C. Bradley is Pres. and H. C. Smith is Secy. 
Dice Machine Co., Anderson, Ind.; engines and motors. Cap- 
ital, $10,000. T. Chandler Werbe, Spencer M. Hickman and E. 


Fred Dice. 

Lindberg 
$5000. Directors: 
A. Jackson. 

Fuhrman Auto Co., Ft. 
$10,000. Directors: Ww. J. 
Clifford Beall. 

Century Post Co., Indianapolis, 
Capital, $5000. Directors: B. F. 
and I. Elmore, 


Anderson, Ind.; cutlery. Capital, 


Cutlery Co., 
Lindberg, William Vess and Charles 


Fred 


; automobiles. Capital, 
George Dewald and 


Wayne, Ind. 
Furhman, 


machinery. 
Elmore 


Ind.; concrete 
Crisenberry, H. 


Thorn Railroad Co., Indianapolis, Ind.; railroad ties. Cap- 
ital, $80,000. Directors Lawrence T. Thorn, J. M. Williams 
and I. M. Williams. 

Burnoil Engine Co., South Bend, Ind.; engines and other 
machinery. Capital, $50,000. Directors: C Ross, S. B. 
Pettingill and R. M. Noid. 


automo- 


Weatherproof Body Co., Detroit, Mich.: 
Charles 


bile tops and bodies. Capital, $10,000. Incorporators: 
Wilson, R. W. Allen and Lawrence Moore. 
Triumph Burner & Stone Co., Aurora, IIL; 
Capital, $50,000. Incorporators: C. W. Mummery, E. 
— and Louis F. Weize. 
S. H. Mfg. Co., St. Louis, Mo.; 
Capit: al, $10,000. Incorporators: Harry A. 
Hoffman and others. 


Tulsa Engine 


Detroit 


heating devices. 
B.Groes- 


automobile radiator caps. 
Hood, Philip G. 


& Foundry Co., Tulsa, Okla.; engines, hay 
balers, ventilating machinery, ete. Capital, $50,000. Incor- 
porators: Charles B. Parker and others of Tulsa. 

Canadian Metal Cap & Seal Co., Ltd., 


chinery. Capital, $600,000. Incorporators: 
Alexander R. Johnson and Arthur Ross. 


Montreal, Que.; ma- 
Leslie H. Boyd, 
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Positicus Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
payable in advance 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents =e 
Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion. 

Count four words for keyed address care of New York; five for Chicago. 
Abbreviated words or symbols count as full words. 


PA | 


POSITIONS OPEN 


FIRST CLASS DRAFTSMAN, with 
tion motors and transformers, state age, 
Mach. 


experience on induc- 
experience and sal- 


ary expected. P. 266, Am. 

FOREMAN for general machine shop work. One who is 
experienced in shell production preferred. None but first 
class need apply. Apply The Canadian Crocker Wheeler Co. 
Ltd., St. Catharines, Ont. 

YOUNG MAN experienced in tempering small springs, 
wanted, apply by letter, stating age, experience and wages 
expected. M. E. Nesbitt, 304 Union Bank Bldg., Ottawa, Ont. 


Illinois 
IN THE MIDDLE WEST about to engage in 
the manufacture of rifles invites applications from experienced 
men in this class of work for the following positions: Gen- 
eral superintendent, production superintendent, chief drafts- 
man and draftsman on rifle work, chief tool designer and tool 
designers, purchasing engineer. To receive attention, ap- 
plicants should state their experience in full, salary desired, 


A COMPANY 


age, nationality, etc. Applications will be considered in con- 
fidence. P. 240, Am. Mach., Chicago. 

DESIGNER and DRAFTSMAN, first class, for hydraulic 
presses, and pumps; good opportunity for advancement; loca- 
tion northern Illinois. Give experience, past employer, salary, 
etc. P. 275, Am. Mach., Chicago. 


lowa 
TWO GOOD MEN wanted, one for 
ening and tempering heavy cutlery, 
same. P. 264, Am. Mach., Chicago 


Massachusetts 


superintending of hard- 
the other for pQjiishing 


FIRST CLASS OPERATOR on Blanchard high power ver- 
tical surface grinder A-1 chance for advancement for cap- 
fble man. Reply, giving experience, references and salary 
expected. Location, near Boston. P. 276, Am. Mach. 

Michigan 


Experi- 
oppor- 


designing. 


DRAFTSMAN for centrifugal pump 
Fine 


enced man able to predetermine characteristics. 


tunity. P. 165, Am. Mach., Chicago. 

CHIEF TOOL DESIGNER for large automobile accessory 
company employing approximately two thousand men, to take 
full charge of tool designing department. Give age, experi- 
ences and salary expected. Address Post Office Box 78, De- 
troit, Michigan 

EXPERIENCED PRESSMAN: wanted, one who has had 


able to handle 
job year around 
In writing 


Must be 
ady 


drawing work. 
Toledo. Good ste 
Married man preferred 


some experience in 
presses about size 93-B 


for one who can qualify. 

give full particulars. P. 218, Am. Mach., Chicago. 
MACHINE and TOOL DESIGNER experienced in special 

and automatic machines, tools, jigs, etc.. wanted by large 


Detroit manufacturing company. State experience and salary 


expected. P. 270, Am. Mach., Chicago. 
New Jersey 
INSPECTOR: must be a tool and instrument maker, with 
experience of inspecting interchangeable parts (quantity pro- 
duction) made on lathes, milling, drilling and automatic ma- 


with all kinds of gages and measuring 
nationality, former employers, experi- 
Applications without statements re- 


chines, etc., familiar 
instruments; state age, 
ence and wages wanted. 


quired cannot be considered. Address “Inspector of Parts,” 
P. O. Box V, Plainfield, N. J 
INSPECTOR for factory making small motors to inspect 


all purchased material; experienced in inspecting metal parts, 
wiring and insulating mabestal. metal stock supplies; state 
age, nationality, experience, places and periods of former em- 
ployment, wages expected. Applications without statements 
required cannot be considered. Address “Material Inspector,” 
P. O. Box V, Plainfield, N. J 

RATE SETTER for department turning out 
dium parts; one familiar with general machine 
matic screw machines; plant situated in New 
stating experience, age and salary expected, P. 


New York 


BLACKSMITH AND TOOL MAKER wanted to teach forge 
work to high school boys: must have a good education and 
have worked six years in the trade: $5 a day five days a week 
at the start; a good future for the right man. Address S. A 
Gage, Stuyvesant High School, New York City 

DESIGNER of special and automatic machinery and 
duction tools. Give age, experience and salary expected. 
S. S. White Dental Mfg. Co., Prince Bay, N. Y. 

FIRST CLASS yee MAKERS, wanted. 
Arms Co., Utica, N. ‘ 


small and me- 
work and auto- 
Jersey Apply, 
284, Am. Mach 


pr O- 
The 


Apply Savage 
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Copy should reach us not later than 10 A.M. Friday for ensuing week's 
issue. Answers addressed to our care, Tenth Avenue at Thirty-sixth St., 
New York or 1144 Monadnock Block, Chicago will be forwarded (except- 
ing circulars or similar literature). 

No information given by us regarding keyed advertiser's name or address 
Original letters of reeommendation or other papers of value should not be 
inctosed to unknown correspondents. Send copies 

Advertisements calling for bids, $3.60 an inch per insertion. 
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MAN ABOUT 30, experienced machinist and electrician, to 


take charge apparatus and repairs in physical and electrical 
laboratories, Stuyvesant High School; pay $5 for each school 
day Apply by letter only, detailing experience, to R. B 
Brownlee, 345 East 15th St., New York 
Ohle 
MACHINE SHOP FOREMAN, give reference and salary 
wanted P. 246, Am. Mach., Chicago 


DESIGNER—Man with experience and competent = on 
bakery machinery and having a thorough knowledge of 
doughs. P. 158, Am. Mach., Chicago 


Penns) tivania 
FOREMAN or SUPERINTENDENT for machine 
smith and forge shop, employing ap 
Plant located between New York and 
general jobbing business on heavy 
specialties Modern tool equipment 
and 45 years of age, thor- 
shop methods in every 
able to handle men and 
economically Do not 


GENERAL 
department, including 
proximately 150 men. 
Philadelphia Shop does 
work, including several 
Applicant must be between 30 
oughly familiar with modern machine 
detail, also tool room work: and be 
devise jigs for producing duplicates 
want to experiment but want determined broad-gaged man of 
proper caliber, whose past record bears rigid investigation. 
Applicant must furnish satisfactory reference, which will be 
investigated and personal interview required later State 
remuneration expected P. 168, Am. Mach 

CHIEF DRAFTSMAN for a large Philadelphia manufactur- 
ing plant; must have been successful! in a similar position; 
State age, experience and salary expected. P. 285, Am. Mach. 


Rhode Island 
WANTED IN RHODE ISLAND—First 


gage makers, machinists, lathe hands, screw 
setters, boring mill operators, planer hands and milling 
chine men Steady work for capable workmen State 
experience and wage expected The Taft-Pierce Mfg 
Woonsocket, R. I., Employment Bureau 


ene a Agencies 


ard 
tool 
mi 
age, 
Co 


tool, dis 
machine 


‘ la Ss 


The Employment Agenctes advertisin tn this paner to refund any registration 
fee on demand any time within the fir 10m en no position i ecured 

THE ENGINEERING AGENCY, INC Monadnock Block, 
Chicago—Established 22 years finds high-grade men _ for 
executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 
needed—we do the rest 

WORKS MANAGERS, superintendents, foremen, engineers 
draftsmen and other high-grade technical and commercial 
men should investigate our methods. Unless records can stand 
investigation when desired, don’t bother about answering this 
advertisement. H. H. Harrison & Co., 807, Association Bldg., 
Chicago. 

CORRESPONDENT 

THE UNDERSIGNED plans and conducts correspondence 

for positions in technical, manufacturing and professional 


Complete 


lines for $2500 to $15,000 men exclusively privacy 
assured. No commission charged; only service fee and post 
age Send name and address only, in confidence, for prefatory 

’. Bixby (Established 1910), Sl Niagara Square 


details R. W 
Buffalo, N. ¥ 


POSITIONS WANTED 


WORKS MANAGER OR SUPERINTENDENT by a man who 
can produce the results you would like to Ce and will be 
satisfied to pay for. P. W. 287, Am. Machinist, 


California 
UPERINTENDENT—30 ye: as machinist 
odern 


irs’ experience 


foreman, chief draftsman and superintendent in mat 
ufacturing methods, in general machine, mir machinery 
steam ad electric hoisting engines, elevators and cranes, high 
grade man with ability for large proposition, desires wider 
field and greater remuner: ition than possible with present em- 
ployers; American; age 45. P. W 35, Am. Mach., Chicago. 
Connecticut 

SUPERINTENDENT or ASSISTANT, master mechanic or 

experimental engineer by man with broad experience all 


steel, ete., in 
developer of 


treatments of 
designer, 


manufacturing, heat 
Expert mechanic, inventor, 


branches 
cluded 


manufa“turing methods. Diplomat, organizer, executive. Now 
with one of largest concerns in East References of the high- 
est ind. Any location. East preferred P. W. 215, Am 
Mac} 
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SUPERINTENDENT or MASTER MECHANIC—A practical 
workman up-to-date; a close student, good executive gen- 
erally well liked by employer and employee. Can produce 
goods of highest quality at low costs engaged in close com- 
petitive manufacturing and successful. A good purchasing 
agent and capable of handling the marketing. P. W. 267, 
Am. Mach. 

Illinois 


I HAVE HELD POSITION of foreman, superintendent, chief 
engineer and factory manager; English, with 15 years Amer- 
ican experience in quantity production of medium and small 
precise interchangeable work; skilled engineer and mechanic, 
experienced organizer and systematizer; age, 39; excellent 


record and references; will go anywhere. P. W. 233, Am. 
Mach., Chicago. 

SUPERINTENDENT: wide experience; proven ability; 

mechanic; highest references; open Sept. 1. P. W. 


practical 
283, Am. Machinist, Chicago 
MECHANICAL ENGINEER with experience on the design 


and construction of special machines, machine tools, etc., for 
most rapid production, wants a Western position. P. W. 279 
Am. Machinist, Chicago 
Indiana 
in ex- 


AN EXPERIENCED TOOL MAKER wants position 
perimental work; West or South preferred. P. W. 280, Am. 
Machinist, Chicago 


Louisiana 
YOUNG MECHANICAL DRAFTSMAN, locate anywhere. 
Experienced on elevating and conveying machinery. Excel- 
lent tracer and letterer. Technically educated. Moderate 
salary. P. 7. 238, Am. Mach., Chicago 
Massachusetts 
PATTERNMAKER, executive ability, 25 years’ practical 
experience on engines, machinery (varied types), familiar 
with work for loam and green sand, seeks responsible posi- 
tion; reliable references. P, W. 291, Am. Machinist. 
Missouri 


MANUFACTURING EXECUTIVE with fifteen years’ exper- 
ience in general machine shop and interchangeable work de- 
sires position on Pacific Coast. Am qualified to handle pur- 
traveled for the past 


chase, manufacturing or sales. Have [ 
four years in mid-western states as mechanical expert for 
large eastern machine company and am at present so em- 


Permanent position desired with opportunity for ad- 


ployed. 
W. 249, Am. Mach., Chicago. 


vancement. P. 
New Jersey 


TWENTY YEARS’ EXPERIENCE as foreman and superin- 
tendent on small interchangeable work wishes to communi- 


cate with concern in need of man who can get results. Em- 
ployed at present. P. W. 254, Am. Mach. 

SUPERINTENDENT OR GENERAL FOREMAN, capable, 
energetic, 18 years’ experience on high-grade production and 
tool work; American. P. W. 281, Am. Machinist. 

New York 

DESIGNER, experienced on electrical apparatus and spec- 
ial and automatic machinery. P. W. 162, Am. Mac 

DESIGNER, guna ine tools, jigs and fixtures for rapid pro- 


at it—man of wide qunashinen. 
full knowledge of old and new 





duction of part years 
thorough shop trainian and 
shop-kinks. Location immaterial. P. W. 278, Am. Mach 
DRAFTSMAN, technically educated, wishes position as 
computer or checker. Five years’ experience in ordnance 


work. P. W. 271, Am. Mach, 
ELECTRICAL ENGINEER, German diploma, with exten- 
sive shop practice, skillful in calculating stresses, analytically 


employed with largest electrical manufactur- 


and graphically, 
P. W. 265, Am. Mach. 


ers, desires change. 

A-1 TOOL DIEMAKER and tool designer. Technical grad- 
uate wants position as foreman or assistant, P. W. 245, Am. 
Mach. 


FIRST-CLASS MECHANICAL DESIGNER, middle age, de- 
sires a position; many years’ experience on design of intricate 
machinery, developments of ideas, etec.; paper-handling ma- 
chinery a specialty. P. W. 290, Am. Machinist. 


PUNCH PRESS FOREMAN open for position willing to go 
anywhere. P. W. 234, Am. Mach. 


TOOLROOM FOREMAN, 
eight years handling help, 
or manufacturing department: 
references; location immaterial. 


MECHANICAL ENGINEER: 
and manufacturing various machinery, 
experience; technical graduate. P. W 


MECHANICAL ENGINEER, 
largest metal ware manufacturers, 
superintendent, production engineer or, 
intendent of maintenance. Age. 34; 16 years’ 
tool maker to master mechanic in above line. 
scientific methods. 


zerman, 38, high-class mechanic, 

would like to take charge in tool 

thoroughly reliable; excellent 
P. W. 288, Am, Machinist. 


11 years’ experience designing 
tools; four years’ shop 
292, Am. Machinist. 


now employed by one of the 
desires position as general 
if large plant, super- 
experience from 
Technical grad- 
P. W. 268, 


uate. Familiar with modern 
Am. Mach. 

MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools open for 
responsible position. P. W. 224, Am. Mach. 


DESIGNER AND EXPERIMENTER; 10 years’ 
experience, originator of successful devices, wants position 
where speed and practical ideas will be appreciated; very 
reliable; salary $40. P. W. 293, Am. Machinist 

AS SUPERINTENDENT or MANAGER, good mechanic and 
executive, competent to take initiative, organize and operate 
so full results may be obtained at a minimum cost. P. W 
219, Am. Mach 


MACHINE 
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years’ actual manufacturing experience 
with live concern as competent 
New ork and vicinity 


YOUNG MAN, 4 
desires connection 
factory cost and production clerk. 
P. W. 252, Am. Mach. 


SUPERINTENDENT OR WORKS MANAGER; 
versified manufacturing and executive experience; result get 
ter by intensive methods, successful handler of men; check 
my abilities against your requirements. P. W. 251, Am. Mach 


Ohio 
PLANT M ANAGER, master mechanic or assistant superin- 


25 years’ di- 


tendent; speci alties—plant instaliations, heat treatment of 
steel; by a young man with business and technical education 
10 years’ experience in the machine-tool business. P. W. 282 
Am. Machinist, Chicago. 


Pennsylvanis 


OR MACHINIST, 20 years’ experience, who 
knows how to produce; practical man well conversant with 
modern manufacturing methods, tool designing and labor- 
saving devices; hard worker and absolutely reliable; location 
immaterial. P. W. 294, Am. Machinist. 


MECHANICAL DESIGNER, 
paper mill machinery. P. W. 272, 


Rhode Island 


MANAGER of successful business 13 years, open for po- 
sition as production engineer, manager or assistant manage: 
of factory or department, thoroughly familiar with machine 
shop, press or wire working machinery. P. W. 273, Am. Mach 


WORKS MANAGER— Position wanted by technical grad- 
uate with 20 years’ experience. P. W. 289, Am. Machinist. 


WANTED 


OFFERS from firms making automatics for eomh tack 
and furniture nail manufacture. W. 133, Am. Mach 


WELL EQUIPPED NEW ENGLAND machine sian with 
grey-iron foundry would like outside work. Employ regularly 
about 100 hands. W. 256, Am. Mach. 


FOREMAN 


experienced = all kinds of 


Am. Mac 


CLIENTS with unlimited capital desire to purchase for 
cash, going concern, with good organization. Strictly con- 
fidential. Interview granted. W. 277, Am. Mach. 


AGENTS AND SALESMEN 


SALES AGENCY well connected with machine-tool trade 
wants to represent a few additional lines of standard machin- 
ery in Indiana; can offer best of references. W. 262, Am. 
Mach., Chicago. 


MANUFACTURERS of machine tools and machine shop 
equipment who wish to be represented in Chicago and vicinity 
by a man having wide and varied experience in this line. W 
274, Am. Machinist, Chicago. 


CONTRACT WORK 
PUNCH PRESS ye. jigs, fixtures, 


Rochester, N. 


ete. Taylor-Shantz 


Co 


CONTRACT WORK for 
war material preferred. 
Conn. 

WORK WANTED for four spindle automatics and Potter & 
Johnston machines; also lathe work; no munitions of war will 
be handled. W. 257, Am. Machinist. 


MACHINERY, small or medium, designing, models, dies or 


Jones & Lamson flat turret lathes; 
The Fitzgerald Mfg. Co., Winsted, 


jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 


St., New York City. 


BUSINESS OPPORTUNITIES 


WANTED: Brass Foundry in Middle west, desires corres- 
pondence with man competent to establish and operate a fin- 
> 


ished bronze bushing business and invest $2000 to $3000. B. O 
Am. Mach., Chicago. 


MISCELLANEOUS 


PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, 990 G St., 
ington, D. C. Inventor's handbook sent upon request 


FOR SALE 


LATHES 16”, 18” 
also, partly finished and finished ps 
138, Am. Mach. 

PATENT FOR S 
between shafts for 


269, 


Wash- 


some jigs; 


and 20”, patterns, drawings, 
F. S. 


‘ts for sale cheap. 


ing gearing to be placed 
.--= slower machinery from high-speed 





motors, turbines, etc. F. S. 163, Am. Mach. 

CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 


front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 137, 138-139 
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How | Use The American Machinist 


By JAMES MURRAY, JR., General Machinist, Pingree Shoe Co., Detroit 





American Machinist that the first copy is 

dated Jan. 15th, 1891, and since that time 
and up to the time of writing, I have bought it 
every week. 
I am employed by the Pingree Shoe Company 
of Detroit, as general machinist. Our building is 
seven floors high and I| have six floors of shoe ma- 
chinery to take care of. Our average daily output 
of 2,500 pairs, will let you know that I am busy 
at all times. As a result it is necessary for me to 
keep in front, to acquire all the information and 
tips that I can get hold of. 


The American Machinist has cost me a lot of 
money, and here arises the question, did it pay 
to buy it? The following will show: 

The brass valve hook of our Corliss engine broke. 
We were shut down, Mr. Pingree wired to Mil- 
waukee. The manufacturer answered back that 
pattern of piece quoted had been destroyed, and 
it would take at least three days to ship. Mean- 
while the foreman of the different departments 
flocked to the engine room. 


| FIND on looking up my old copies of the 


When Mr. Pingree hired me he gave me to under- 
stand that I was not to conflict with the engineer, 
but, if the machinery was at any time shut down, 
I was to find out the cause and, if serious, to 
report to him. 


So I hiked down to the engine room, and | met 
Mr. Pingree (who was at this time just about 
crazy) coming up the basement from engine room 
with the broken hook in his hand, (and | might 
say that | thought I saw tears in his eyes for he 
stood to lose $1000 on orders). 


I spoke thus to him; “what is the trouble Mr. 
Pingree.”” He handed me the broken hook say- 
ing: “James I am afraid we will have to shut 
down for a few days.” “Nonsense, Mr. Pingree, 
I can repair that piece in one hour or less,” said I. 
Say, mister, you never in all your life saw such a 
quick change in anyone as in him. He grabbed 
me by the arm and almost pulled me down to 
the engine room. Meanwhile the engineer had 
his engine pretty well stripped, as he had told 
a Pingree it will be a good chance to overhaul 
er. 


In burst Mr. Pingree dragging me after him. 
He hollered “here Mr. Perkins (our engineer's 
name) our machinist claims he can repair this 
broken hook in one hour or less.” 


Up spoke the engineer; “that can’t be fixed Mr. 
Pingree unless you want to take a chance of 
wrecking your engine,” 


Mr. Pingree turned to me, “you hear what he 
said Jim.’ I answered “I have repaired broken 
parts that were of more importance than that 
hook and another thing, I want to tell you, that 
I read of a repair job in my weekly American Ma- 
chinist similar to this and it held until a new piece 
was made. 

I held out my hand for hook saying “Mr. Pingree, 
I am here to keep your factory running. Now, 
it’s up to you.” 





The result was, I got the piece, Mr. Pingree 
turned to the engineer and gave him orders to 
have his engine ready to run in one hour. 


Mr. Pingree, the head foreman and myself made 
haste to the machine shop on the fifth floor and 
the piece was finished in just three-quarters of 
an hour. It was put in and ran for three weeks 
and would have run longer had not Mr. Pingree 
ordered it taken out and sent up to his office 
where it lay on his desk until his demise. Some- 
times an agent would drop in on him and would 
want to know what shoe machine that part be- 
longed to. They all got the same reply: “That 
part belongs on our engine” and he similarly 
would go over the story of its break and its repair 
and how the man that repaired it had to buck 
expert advice. 
Up to the time of the break I was receiving as 
pay $20.00 per week paid for all holidays, but 
with tips the job was worth to me $35.00 per. 
The following day after the break I was sent for. 
(Gee whiz, maybe I did not feel big. My chest 
stuck out a mile, in fact I had great difficulty in 
etting enough air as required by enlargement). 
Take the elevator? I guess not, no freight ele- 
vator for me. I would take the stairs down as 
Mr. Pingree had done. How I managed to get 
down stairs without breaking my neck (as | 
could not see over my chest) is to this day some- 
thing I don’t understand. Finally, I arrived at 
the office door, and there sat Mr. Pingree, the 
five directors, managers, and the eight foremen. 
There was a vacant chair at Mr. Pingree’s side. 
He motioned me to sit down which I did. I felt 
like a chimney sweep in a kitchen. 


Mr. Pingree lectured us first one hour. He went 
on to tell them, that men who think and act quick- 
ly are the men that are wanted in the manufac- 
turing game today, and pointing to me, Yes 
brother he pointed to me, (a poor humble ma- 
chinist. Why don’t you give me a cheer Brother 
Machinists, for it is seldom that the man behind 
the tools gets the praise). He said “I hold Jim 
as an example to you, who in the face of strong 
opposition had the nerve to think and act quickly 
and thereby saved his firm $1000, and in con- 
clusion I may tell you that we are still driving 
with the broken piece.” 

Each director shook me by the hand. (I was 
sorry for the directors hands) and wished me 
many years with the firm. Mr. Pingree shook 
hands with me, and gave me a $20.00 gold piece 
and a nice letter signed by himself and directors, 
and he told me that they had decided to give me 
an increase in pay which I received next payday— 


a raise of $3.00. 


I claim that increase came to me through the 
American Machinist, and that more than pays 
for the copies I bought. 


Mr. Pingree (from the time of the broken hook 
up to the time he took his trip abroad) bought the 
American Machinist and when he was done with 
it he sent it up to the top floor with orders to pass 
it down to each foreman. 


Now, you can believe this or not, but you would 
be surprised as | was myself at the way thos: 
foremen took hold and done a lot of their own ; 
pairing. 

Our shop equipment consisted of 1-12 in. swing 
Reed lathe, | forge, | home-made drill press made 
out of gas pipe and fittings, | Parker vise. I don't 
know how long the Reed Company have been 
making lathes. From the look of ours they must 
have started in the year one and ours was the 
first made. 


I suggested to Mr. Pingree he get me a new 
lathe. I had to show him where it would pay 
which I did, he said, “well, James, I will let you 
know in a few days.”” Just one week following 
he sent for me and told me to go over to C. C 
Wormer Mchy. Co., and order a Le Blond lathe, 
saying ‘“get what size you think you need and ful! 
equipment but (holding up his finger) I want a 
Le Blond lathe.” 


The lathe was ordered 18 in. swing. Mr. Pingree 
gave me orders to let him know when I had her 
ready to run, which I did. Imagine my surprise 
when in walked Mr. Pingree and the directors, 
and then I got another surprise. 


He described in detail the workings of the quick 
change gear, how the head was constructed, and 
he talked like one who had been around lathes 
all his life. At last they went down stairs. Short- 
ly after I was called to his office. He was alone 
He said, “Now Jim, you have got a good machine 
there and I want the work, and I want you to 
take care of it.” I asked him “Mr. Pingree, will 
you tell me how you got the information of the 
Le Blond lathe. He reached over and took from 
his desk the following numbers of the American 
Machinist: under date of Aug. 10th, 1911 con- 
taining the article entitled: Some Operations on 
Lathe Aprons Le Blond. Aug. 24th, 1911, Ma- 
chining of Headstocks of Le Blond Lathe. Aug. 
31st, 1911, Making Quick-Change Gear Box of 
Le Blond Lathe. He said ‘That is why I bought 
the Le Blond lathe, the detailed description in 
those numbers sold the machine. That is, James, 
what we manufacturers call a live ad, for they 
take one through the inner workings. That will 
do James,” and I was dismissed. 


Speaking my own point of view. Lately I had 
to have a new pair of Mikes. I had always used 
a Starrett and had decided to purchase another 
one. Up to the time Feb. 4th, 1915 issue of the 
American Machinist I had seen Slocomb Mike 
ads over and over again. On picking up my above 
issue | looked it over and when I came to that 
Slocomb ad, those two views of the operator 
using the Slocomb Mike caught my eye. I make 
claim it was that ad that impressed me enough 
to decide on trying a Slocomb Mike, which I did 
and found it O. K. 


I have been taking your paper for over 23 years, 
and I find that the best ads are those that give 
sectional views of the parts. Also those ads, that 
give illustrations of operator using the advertised 
tool. 
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Manufacturing British 4.5 High- 
Explosive Shells--III 


By E. 





SYNOPSIS—In the fifth operation the inside of 
the shell is finished to size, the open end of the 
shell faced to bring the work to correct length, the 
base brought to the proper thickness and the mouth 
tapered for the next operation. The sixth opera- 
tion shapes the nose, and the work assumes the 
familiar form suggested by the word “shell.” 





Boring and finishing the interior, which is the fifth 
operation on the 4.5 high-explosive shell, is almost, if not 
quite, as important as the preceding one, for the result 
of these two is to bring the work within reasonable range 
of the established weight limits. 

This operation is performed’ on turret lathes of various 
makes, on a double-spindle turret lathe, which has been 
evolved from an old double-spindle machine built by 
Bertram for boring rock-drill cylinders, and also on a 
gang of vertical boring mills. 

In Fig. 26 is shown a Steinle turret lathe set-up for 
the fifth operation and in Fig. 27 the Bertram rock-drill 
cylinder boring machine set-up for the same operation. 

The work A is held in the collet chuck B, Fig. 26; 
shown also in detail in Fig. 28. 

The first tool presented to the work is the four-fluted 
chucking reamer C’, Fig. 26; shown also in detail in Fig. 
29. This tool takes a cut the full length of the straight 


part of the bore, and is a great producer. At first these 





A. SUVERKROP 


The second bar D, Fig. 26, carries two tools—the rough 
boring and seat-facing flat cutter £ and the mouth-ream- 
ing flat cutter ¥, both of which are shown in Fig. 29, 
If the lengths of the cutting edges of these two tools 








SHELLS ON DOUBLE-SPINDLE 
MACHINE 


BORING 
BERTRAM 


FIG. 27. 


be measured and added together it will be apparent that 
considerable power is necessary to pull the cut, and that 
the gripping power of the chuck must be great to prevent 


slipping. In order to avoid delay, the collets for the 











FIG. 26. STEINLE TURRET 
reamers were made with right-hand spiral flutes, but it 
has been found in practice that a reamer with straight 
flutes works equally well. The lubricant—soda water— 
passes through a central hole in the reamer arbor. Squirt- 
ing in ahead of the cut, it washes the chips back through 
the flutes, which are of ample size for their passage. 





*Copyright, 1915, Hill Publishing Co. 


LATHE 


SET-UP FOR BORING SHELLS 
chucks were at first made of cast iron with evylindrical 
bore. They are now made of cast steel with lengthwise 


V-shaped grooves, and slipping of the work in the chuck 


has been entirely overcome. 
The finish-boring and seat-facing flat cutter @ is next 
This cutter is also shown in detail 


The 


presented to the work. 
in Fig. 29. It finishes the hole to size and depth. 








398 AMERICAN 
facing cutter H completes the fifth operation by facing 
the shell to length. 

The tooling for the various machines for this operation 
is similar, but not the same. Changes have been made 
necessary by variations in the pulling power of the ma- 
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FIG. 28. SHELL CHUCK FOR USE 


ON LATHES 
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FIG. 29. CUTTERS USED IN FIFTH OPERATION 
It will be noted that four stations are used on the 
Steinle lathe and only three on the Bertram machine. 
The fourth tool in the Steinle set-up is mounted together 
with the third in the Bertram set-up. This was made 
possible because of the great power of the last-mentioned 
machine. 

The output of the Steinle lathe is about 4 per hour 
and on the double-spindle lathe about 6 per hour. 

Too great emphasis cannot be placed on the necessity 
of having powerful machines for this operation. The 


drives of all the machines with the exception of the 


chines. 
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double-spindle turret have been a repeated source of ar 
noyance and delay. Cast-iron gears have no place in 

drive of which so much is required. All gears should }. 
of alloy steel, heat-treated. They should have large teet 
and wide faces. 

The bars used for this operation are shown in Fig. 3! 
The method of fastening the flat cutters in the bars j 
excellent. Referring to section AB, Fig. 30, it will bh 
noted that the end of the bar is slotted entirely through 
The direction of the cutting forces tends to spread th 
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OPERATION 5. FINISH INSIDE OF SHELL AND FACE 
OPEN END 
Machine Used—Steinle, Davis and other turret lathes and 


vertical boring mills. 

Special Fixtures and Tools—Special collet chuck A. Special 
4-flute chucking reamer and bar for suboperation 1 
Special flat 2-lip rough-boring tool and 2-lip taper-ream- 





ing cutter and bar for suboperation 2. Special 2-lip 
finish boring tool and bar for suboperation 3. Special 


2-lip facing cutter and bar for suboperation 4. 
Gages—None, as tools are made to size and machine stops 
are used for depths. 
Production—From single machine and one operator, 4 
hour; double machine and one operator, 8 per hour. 
Note—Soap water lubrication through tubes in boring bars. 
Reference—See halftone Figs. 25, 26, 30 and line cuts Figs. 


or ”» 9¢ 
2%, 28, 29. 


per 


members C and D, but the cutter # is secured with two 
flat head screws F and G, one in each member C and D, 
which bind these two together and prevent spreading. 


Set-Up ror Borina MILLS 


Besides the turret lathes, a gang of 
is also used on this same job. 


small boring mills 
to the diffieulty of 
from machine to 
found more economical than com- 
pleting the hole at one chucking. 


Owing 
removing the chips, three handlings, 
machine, have been 
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FIG. 37. DETAILS OF HYDRAULIC NOSING PRESS 
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Each boring mill is provided, as shown in Fig. 31, with 

a single tool, chucking reamer, roughing reamer or finish- 

ing reamer, as the case may be. The work is chucked in 

collet chucks similar to those used in the lathes, and the 
tool fed to depth. When the work is removed and passed 
to the next machine the chips are dumped out. If the 
three bars were used in the one machine the accumulation 
of chips would require removal between operations, and 
OPERATION 6. NOSING 

Machines Used—Steam hammer 
and special hydraulic forging 
press. 

Special Fixtures and Tools— 
Two special oil-fired furnaces. 
Special tongs for handling the 
work. Overhead trolley sup- 
port for tongs and work. Spe- 
cial top and bottom dies for 
steam hammer and hydraulic 
press. Workstand to facili- 
tate handling. Annealing floor. 
Trucks and tracks to ma- 
chining department. 

Gages—None. 

Production—Steam hammer and 
three men, 4 shells per min- 
ute. Press output not yet de- 
termined. 

Note—Output is controlled by 

the speed of the furnaces. 

31, 32, 33 and 34 and line cuts 
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See halftones Figs. 
and 37. 


References 
Figs. 35 


with the work in vertical position much time would be 
lost. 
ilar to those used in the turret lathes. 

The shells from the fifth operation are loaded on trucks 


The tools used in the boring mill are of course sim- 


and run out to the nosing department, which forms a 
part of the forge shop. Taken from the trucks, the 
shells are stacked at D, Fig. 32. The equipment for 
nosing is simple but complete. The outfit is 
At A is an oil-fired nosing 
furnace, of which there are at present two, built by the 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. The 
waterjacketed front casting B accommodates seven shells. 


entire 
shown in this illustration. 


Seven shells from the fifth operation occupy the top of 
the stand C. The Bertram steam hammer F£ has excep- 
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tionally long guides and is eminently suitable for the nos- 
ing job. At F is a hydraulic nosing press, designed and 
built in the works, to take care of the nosing job in case 
of accident to the steam hammer. The tongs @ are sup- 
ported at the correct height by chains from the trolley 
on the overhead track H. This track is rigid, as the 
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BORING, FACING AND REAMING FLARE 

chain is flexible enough to permit the amount of move- 
ment The tongs @ are for handling the cold 
shells from the stand C into the furnace A and removing 
the hot ones from it. The tongs J are for taking the hot 
shells from the tongs @ and handling them into and out 
of the lower die on the steam-hammer block. 


necessary. 


The nosing gang consists of two men and a hammer 
man. Seven shells are placed on the stand C by the man 
who handles the work to and from the hammer. The man 
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who handles the long tongs @ places the shells in the fur- 
nace. While the first charge of shells is heating seven 
more shells are placed on top of the stand C. 

The charging of the furnace is from left to right. 
When the first shell has attained the proper heat the 
first operator removes it with the tongs G, swings it 
around to the position shown at J in Fig. 32. The second 








FIG. 31. BORING SHELLS ON VERTICAL MILL 
operator takes it with the tongs 7 and places it nose end 
up in the bottom die block on the steam hammer. 

From two to three strokes of the hammer are sufficient 
to form a perfect nose. 

While the nose is being formed the first operator swings 
the tongs G back, picks up one of the shells from the 
stand C and inserts it in the vacant opening in the fur- 
nace. As soon as the nose is shaped the second operator 
lifts the work from the bottom die with the tongs J and 
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the furnace. After all the shells of a charge are nosed 


the hammerman places them nose down in about 2 in. 


of ashes on the annealing floor to cool slowly, the second 
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FIG. 35. NOSING DIE BLOCKS FOR STEAM HAMMER 


operator refil's the top of the stand C’, and the operation 
is repeated with the shells in the second furnace. 

Taken by the day, nosing takes about 15 sec. per shell, 
which is the heating capacity of the furnaces. 

The furnace shown in Fig. 33 is one of two similar fur- 
naces. It is 7 ft. 6 in. 
built up of cast-iron plates and lined with firebricks. 
The 


casting for the reception of the shells is waterjacketed, 


wide by 3 ft. 6 in. deep. It is 


Three 114-in. low-pressure oil burners are used. 


and a continuous circulation of water keeps their bodies 


cool while their noses are brought up to the required 


temperature. 
No figures on oi] consumption are at present obtainable. 


In all work of this sort. where the formation of scale is 











NOSING FURNACE, HEATING CAPACITY 


1 SHELL PER MINUTE 


FIG. 33. 


lays it on the floor, out of the way. By this time the 
first operator has removed the second hot shell from the 
furnace, and the operation just described is repeated. 
Nosing in this manner is a very rapid. operation. It 
takes just 65 sec. to nose the seven shells and recharge 
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FIG. 34. 


objectionable, the amount of oil used should be in excess 
of that necessary for perfect combustion, so as to produce 
a reducing flame in the furnace. 

In Fig. 34 is shown a shell in the lower die after nos- 
The upper and lower dies are so dimensioned that 


Ing. 
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when their two faces come together nosing is complete. 
The lower die has a 2-in. central hole clear through it, 
so that dirt and scale can be easily blown out by the air 
hose A. It will readily be seen that an accumulation of 
scale or dirt in the bottom die would result in nosed forg- 


ings of varying lengths. Details of the nosing dies of the 


steam hammer are shown in Fig. 35. 


ANNEALING 


At A in Fig. 36 are shown the seven shells of a furnace 
charge which have just been nosed and at B a small sec- 
tion of the annealing floor with the shells, their noses 
buried in ordinary ashes to a depth of 2 or 3 in., annealing 


for the next operation. 


Hyprautic NosinG PRrEss 


The 100-ton hydraulic press shown in detail in Fig. 37 
was designed and built in the works. To obviate loss of 
time as much as possible a two-station shell holder is 


provided. This pivots on one of the posts and is pro- 





IN ASHES 


FIG. 36. NOSED SHELLS COOLING OFF 
with mechanism to lock it in either of its two 
operating positions. While one shell is being nosed in one 
station, the finished shell is being removed from and 
another heated blank placed in the other holder die. The 
hydraulic pressure available is 1500 lb. per sq.in. The 
speed of the hydraulic nosing press under working con- 
ditions is at this time not available. It is safe to say that 
it is very much slower than the steam hammer. 


vided 


2° 


Work of British National 
Physical Laboratory 


By I. W. CHuBB 


Like everyhing else in the United Kingdom, the work 
of the National Physical Laboratory, Teddington, has 
been interrupted and modified by the European war. 
That this must be so is shown by the statement that out 
of a staff of 210 about 50 are on service. The finances of 
the laboratory have felt the effect, and while the accounts 
for the year show a credit balance of about £80 ($400), 
this is due in very large measure to a reduction in the 
sum spent out of income on equipment renewals and 
additions. The total expenditure was £39,572 ($197,- 
870), and the total income, £39,653 ($198,265). The 
number of tests made was not very different from: pre- 
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vious years, being 61,685 in the physics department, 
against 64,201 last year, and 617 in the engineering de- 
partment, against 453, with 61 last year in the William 
Froude National Tank, against 67 tests of models in 1914. 
Turning to details, end gages to the number of 467, with 
99 cylindrical gages and 360 screw gages, taps, etc., were 
tested during the year. 


TrEsTs OF MACHINE BeEDs 


To many men in the shops the most interesting detail 
of the report is the account of the straightness test of 
machine beds, etc., undertaken by means of Johanssen 
gages. The bed to be tested carries a straight-edge, 
which is supported at points distant 0.22 in. of the length 
from either end by two gages which differ in height 
by a known dimension (0.01 in. is mentioned), so that 
the space between the bed and the straight-edge, assum- 
ing each to be straight, is tapered. To make the test, 
gages of height varying by smaller steps (say 0.001 in.) 
are placed between the straight-edge itself and the bed, 
the points at which they fit the gaps being noted. The 
process is repeated with the straight-edge turned over so 
that the opposite edge is in use. The straight-edge must 
be stiff or it will bend by its own weight; but the posi- 
tions of support mentioned reduce this tendency. The 
width at various points of the straight-edge, and thus the 
straightness of its two edges, must be measured independ- 
ently, and the three sets of measurement determine the 
amounts by which both the straight-edge and the bed of 
the machine tested are out of straight, if at all. 

Machine-tool designers, perhaps more than men in the 
shops, will be interested in the record given of tests on a 
Leyland motor vehicle gear box. It is shown that with 
a depth of oil in the box of one-fourth the full depth, the 
efficiency on the top gear was 97.5 per cent. On half full, 
the figure had dropped to 94 per cent., on three-fourths 
full it was 90 per cent., and with the gear box completely 
full of oil the efficiency was not more than 74 per cent. 


MACHINE PARTS AND SUPPLIES 


The laboratory has a series of tests on hand relating to 
the resistance of keys and keyways to reversals of stress. 
As far as they go, these tests suggest that “for shafts of 
comparatively soft steel a deep keyway is to be preferred 
and that for shafts of hard materials a shallow key is pre- 
ferable.” Other tests were made on the coefficient of fric- 
tion of belting materials, and comparisons were made 
between ordinary leather, rawhide, balata, cotton, ordi- 
nary hair belting, and two patent hair beltings. The 
advantage of modern materials for belts is, it is suggested, 
rather in the reduction of stretch than in an increased 
coefficient of friction; but the exact method by which the 
investigation was made may perhaps be criticized. An- 
other interesting investigation, which for the present 
purpose is the last one to be referred to, is incidentally 
on the connection, if any, between hardness of metals and 
wear. Comparisons so far made have been between the 
Brinell ball hardness test and the Saniter wear test. Ap- 
parently the relation between the two qualities varies with 
the composition of the steel tested. The report states that 
in ordinary carbon steels high resistance to wear is shown 
with high hardness number. On the other hand, man- 
ganese steels having comparatively low hardness num- 
bers may have high resistance to wear, as shown by the 
wear tests conducted in this and other investigations. 
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Small-Shop Pull and Pulleys 


By Joun H. 





SY NOPSIS—T iis article deals with the choice of 
dimensions of pulleys, the arrangement of counter- 
shafts to reduce friction losses and the construction 
of belt shifters. A chart is included, which will 
enable the small-shop man to obtain pulley speeds 
and diameters without the necessity of figuring. 





Solid pulleys on a line shaft are like the new-style shoes 
that lace up the back—all right until you have to take 
them off! The small-shop owner makes no mistake in 
committing himself to a “split-pulley-for-line-shaft” pol- 
icy. 
change is a dead one. The time lost in taking down a 
length of shafting, driving off four or five pulleys to 


That shop in which the machine locations never 


change one which happens to be in the middle, will cost 
the difference between the price of solid and split pulleys 
every time. A man hesitates to tackle a solid pulley if it 
has been in place for any length of time, even if he knows 
that the machine it drives is not correctly speeded. Per- 
haps this is a sort of benevolent instinct, for he hates to 
murder the pulley, and knows that, in nine cases out of 
ten, he will have to smash it in order to get it off at-all. 

While the choice between solid and split pulleys is easily 
made, that between wood, steel and cast-iron pulleys 


























TWO WAYS OF OVERCOMING SHIFTER 
TROUBLES 


FIGS. 2 AND 3. 
allows of argument. There is little difference between 
the driving power of pressed-steel and cast-iron pulleys, 
but there is an advantage for steel over cast iron in the 
matter of weight. Wood pulleys take hold of the belt 
better than either steel or cast iron, but depreciate more 
quickly. The wood-rimmed pulley with steel hub stands 
at the head of the list in both price and service. While 
they are more or less of a “luxury” for small shops, it will 
pay to consider them for main drives. 

Jim Anderson was up against a stiff proposition last 
week with one of his shop pulleys. The case was one in 
which he could not make the belt any wider nor the pul- 


VAN 


DEVENTER 

levs larger in diameter in order to increase the belt speed, 
the belt tension without having 
trouble with his bearings. He got around the difficulty 
by facing his pulleys with leather, which increased their 
driving power considerably. He belt 
for each pulley 4 in. to the foot shorter than the pulley’s 
After cleaning the pulley surface with 


nor could he increase 


made an endless 
circumference. 
gasoline to remove the grease, he applied glue both to the 
pulley and to the inside surface of the belt, and then 
drove the belt on by bumping it evenly against the shop 
floor. After it was in place he secured it with a few 
copper rivets. 

The subject of windage, or loss of power through the 


fan effect of pullevs, has been overdone. It is the chief 





BELT-POLE 


FIG. 4. A GERMAN SAFETY 


argument used against wood pulleys in favor of iron or 
steel. At ordinary speeds up to 300 r.p.m. and diameters 
up to 24 in. I doubt very much if the finest power-measur- 
ing instrument would be able to detect any difference in 
a line shaft fitted with wood pulleys and a similar one 


equipped with cast-iron or steel pulleys of the same size. 
A Harr Restorer ror SMALL-SHop Heaps 


The alignment chart shown in Fig. 1 will be found to 
save many hairs which would otherwise be scratched out 
When you re- 


the countershaft 


of heads puzzled over pulley problems. 
ceive a to find 
and line-shaft pulley diameters and speeds, get out your 
rule or straight-edge, lay it across this chart, and you have 


new machine and want 


the answer. There is no guesswork about it and no won- 
dering whether you carried eight or nine when you last 
divided. These charts will make the small-shop straight- 
edge or rule as useful as a carpenter’s square. 

Before you put up a pulley make sure that it is prop- 
erly balanced. The faster it runs and the larger it is in 
diameter, the more necessary it is to be particular about 
this. 
but conclusive evidence that it is neglected in most shops 


It should not be necessary to mention this point, 


can be had by standing upon the upper floors and feeling 
the vibration due to unbalanced pulleys. Unfortunately, 
machinery manufacturers are not always careful in bal- 
ancing countershaft pulleys, and when you receive a coun- 
tershaft with a new machine it is well to make sure that 
the large pulleys are in balance before putting it up. 
Pulley-balancing becomes of great importance when the 
belt speeds get up between 3900 and 4800 ft. per min., or 
in round figures between 34 and ,% of a mile a minute. 
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That is going some; but nevertheless it is between these 
get the most efficiency out of leather-belt 
get the overhead belts within these speed 


limits that you 
drives. Try to 
limits and choose the pulleys accordingly with the help 
of the chart. You will notice that the belt speeds may 
be read directly from the middle line. 
DanGerous BELT SHIFTERS 

When I go into a shop where the belt shifters are hog- 
tied with pieces of rawhide belt laci ¢ To keep them from 
running away I feel glad to get out again with a whole 


skin. 


ff such a shop, for the spirit of negligence is stalking 


They should hang a skull and crossbones in front 


about within it and the ambulance will sooner or later 
call at its portals. The ordinary belt shifter is a mechan- 


ical abomination, aside from its dangerous habit of taking 
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OVERHEAD LAYOUT THAT WILL 


EAT UP 
TEND- 


FIG. 5. AN 
POW ER. (DOTTED LINE 
ENCY TO BEND THE 


SHOWS THE 
LINESHAFT) 


the function of starting and stopping into its own hands. 
The shop manager who is a real mechanic cannot abide 
it, and will arrange something on the lines of the shifters 


) 


2 or 3 which will “stay put” and yet enable 


These devices will 


shown in Fig. 
one to “put” them without trouble. 
save time, money, cuss-words and human lives. 


A Sarety-First Bett PoLte TAKEN FROM GERMAN 
PRACTICE 

In connection with the line shafts and countershafts, it 
will not be amiss to speak of belt poles. One is shown in 
Fig. 4 of a design taken from German practice. It has 
some very good points, the chief of which is the goose- 
neck that enables it to reach over a shaft. 

A great deal of power can be wasted or saved, according 
to the arrangement of line shaft and countershaft pulleys. 
In Fig. 5 an arrangement is shown at A that will eat up 
power. The dotted line indicates the tendency of the belts 
to pull the shaft out of line. By simply rearranging the 
driving pulley, keeping the countershafts in the original 
locations, this tendency has been overcome at B. A good 
way to look at such things is to imagine that the shaft 
is quite flexible and figure what the belts will do to it. 
This will help you to arrange pulleys and hangers to off- 
set tendencies to deflect, and as a result you cut down 
your power bill considerably. If you don’t believe it, 
try it! 
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Being Jarred Out of Your Rut 
By W. D. Forses 
That all human beings get into a rut is indisputable; 


the strange thing about it is that the 
condition without a tremendous jolt being given them. 


few recognize 
QO. B. Jennings got a jolt. 
Dow came into the office 
him a check of pretty good size and a bill which was 
at once receipted and handed back without a word, Dow 
seated himself in a chair and, holding the receipted bill 
in his hand and looking at the serene face of O. B., 


one morning and handed 


said: “I am going to surprise you, make you indignant 


and perhaps very angry. I am going to do this for two 
reasons—first on my own account and second on yours. 


I have had work done by you for three years off and on, 




















SAME COUNTERSHAFT ARRANGEMENT WITH 


PULLEYS PLACED TO EQUALIZE 
BELT PULL 


I have just paid you a pretty good-sized amount and have 
your receipted bill. You hold, and I have often heard 
you assert, that you should not and would not thank any- 
body for monéy you have earned, but you would thank 
them for the work which enabled you to earn the money. 
Now, O. B., you are not treating your customers honestly 
and you are not earning the money that your customers 
are paying you. As the countryman said, ‘them is hard 
words,’ but I am going to prove to you right here that 
they are true, and you are man enough I believe, after 
you get over the shock, to acknowledge that I am right.” 

Mr. Jennings had flushed straightened up at 
what Dow had said, but he made no reply and Dow con- 
tinued: “You have a lot of good workmen, a first- 
class foreman and you are yourself a king among me- 


and 


chanics, but here is where you are making a mistake 
and being unfair. You take your customer’s drawing 
or sample, give it to your foreman, who hands it over 
to the machinist or tool maker without any instructions 
except ‘make that,’ and he proceeds to work his own 
sweet will as to how to get out the job. Now we will 
get right down to the concrete. 

“Here is a charge on this bill of some $6 for cut- 
ting 30 strips of No. 16 sheet steel 20 in. long. It 
is not a large charge for the job, but this 2-in. wide 
stock could be bought in the city, and it could have 
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been cut off to length in a very few minutes, thus sav- 
ing much of this $6 charge. In other words, you are 
not using your ability or even ordinary supervision, es- 
pecially when you will find that the blueprint showing 
these strips is marked for strip steel. This is entirely 
overlooked. 

“Here is a charge of $17 for a jig for the rack-stock 
holes—they have to be exact. Now you could have laid 
these two racks together and a simple inexpensive jig 
would have located these holes accurately. The jig 
would not have cost more than a dollar. I learned this 
dodge from you some three years ago when I first came 
here. 

“Your men are perfectly aware that all your work 
is done by the hour, and any extra time put on the 
You have too few 
The six 


job they consider really helps you. 
sizes of mechant bar steel in your storeroom. 
134-in. shafts in my machine were turned up from 1%4- 
in. stock, as the weight you charge me for clearly shows. 
‘he sixteen keys for the gears on these shafts you planed 
up and ground, and they cost me exactly 414 times as 
much as they would have cost from a supply house, 

“Your overhead charge you tell me is 125 per cent.— 
none too much for a shop like this. But with that over- 
head charge it is not fair for you to charge me for the 
time of truing up the faceplate of your 28-in. swing 
lathe or for truing up the angle plate that had to be 
swung up on it. It took the lathe hand over a half- 
hour to find bolts to bolt up this faceplate, and then 
they were a mass of old nuts, pieces of pipe and collars, 
as no bolts of the proper length could be found with 
good threads. 

“You charged me $11.50 for that fine-thread pilot 
tap, and it cut so hard that it took two men to use it. 
Here is an offer from a tap-making concern to make 
the same tap for $3.60. When the man was ready to cut 
the thread, instead of being provided with a regular 
threading tool, he ground up a parting tool he had on 
the board and then had to have the tool rehardened. He 
spent twenty minutes or more running around the shop 
trying to find an oil pan, and there was a wordy war 
and almost a fist fight before he could ‘get a dauber 
brvsh from the storekeeper, The man that cut the 
thread went out and stood by the blacksmith while the 
tap was being hardened and drawn, just to see if it 
was going to crack. 

“Your laying-out table has been so gouged up that 
the boys won’t use it for a nice job, but they get the 
planer hand to let them do such work on the planer 

On your bill are a number of charges for drill 
Now this is expensive stuff, and the men are so 


platen. 
rod. 
careless that they rarely return a piece to the storeroom 
if there is any left over. If you will look over the tool 
chests of the boys in the shop and about the benches, you 
will. find enough drill rod of all sizes to stock you up 
fora year. 

“One thing more: 
used and the proper length was not in stock, so a longer 
screw was taken and hacksawed off. The counterbore 
for sinking these heads was a little too small, so the 
60 screws were all taken to the speed lathe and the heads 
filed down to fit easy in. the counterbore. 


There were 60 fillister-head screws 


“T do not consider that a single one of these over- 
charges was intentional so far as making work was con- 
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cerned, but it was purely and absolutely because y: 
had got into a rut and did not know it. It affects n 
by making my work cost too much, and unless there 
a change and you take a brace I must go somewhere el- 
to have my work done and that I do not want to do. | 
[ have to take my work elsewhere it will affect you, 
course. Now think over what I have said, O. B., a 
when you get over being mad, straighten things out 

After Dow left, O. B. sat for an hour thinking. I 
was angry and mortified, and the more he thought 
what had been said to him the more mortified he becam 
because the truth of it all was borne in on him. Thr 
weeks afterward the shop took on an entirely differen 
aspect and O. B. was out of his rut. 
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Clamps for Brass Boxes 


The method followed in the Silvis shops of the Chicago. 
Rock Island & Pacific R.R., of clamping locomoti 














CLAMPS FOR BRASS BOXES 


brasses together before boring, is shown in the halftone. 
This saves considerable time in chucking for the boring 
and facing operations. 

® 


The Oxyacetylene Welding Process has been used success- 
fully for building up flat spots on locomotive driving-wheel 
tires and restoring them to perfect condition. Instead of re- 
moving all the drivers of locomotives and turning them down 
to the common’ diameter made necessary by the depth of the 
flat spots, the flats are filled in with metal welded to the tire, 
and in a few hours the locomotive is ready for the road. The 
process saves tires, machining expenses and locomotive time. 
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Dayton Motore 


Cycle Cylinder 


By Rospert Mawson 





SYNOPSIS 
the cylinder is boring; afterward the neck 1s 


The first ope ration in machining 
turned in a lathe. These surfaces are then used 
fo locale the part in subsequent operations. When 
mach ining the gear cases a simular procedure is 
followed, the large bores being first made to the 
correct diameters and plugs placed at the correct 
These tools are of 
given 


center distances for locating. 


modern design and are satisfaction as 


regards both the quantity and quality of produc- 
tion. 





The Dayton Motor Cycle is manufactured by the Davis 
Sewing Machine Co., Dayton, Ohio. In 
‘ylinders, one of which is shown in Fig. 1, the first 
This operation 
is shown in Fig. 2. The casting is located in the special 


making the 
operation is rough-boring and facing. 


two-jawed fixture A. This is made wiih its inside surface 


of the same contour as the casting, so that when the jaws 


are screwed together they both locate and hold the part, 
The bore is first rough-machined with the tool B, the 


turret is then swung around and the flange faced with 
The bore is 3,°, in. diameter by 74% in. 
The fixture is revolved at 88 r.p.m., and the time 


another tool, 
ke ny. 
required for the machining operation is 10 min. 

The second operation is turning the neck, which is 
Fig. 3. The 
casting is located on an expanding arbor that fits into 
The neck 


diameter with the tool B, the time required being 4 min. 


accomplished by the method shown in 


the rough-bore. A is then turned to the correct 


FINISH-BOoRING OPERATION 


The finish-boring is done in the fixture shown in Fig. 4. 
The casting is located by the clamp A, which fits over the 
turned neck, and the lower end of the cylinder rests on 


a steel pad. The faceplate B is attached and revolved 


by the lathe in the usual manner. The bore is then 
finish-machined to a gage, the time required being 20 min. 
The method used in boring the intake-valve clutch 


The casting 
is placed on a plug that fits into the finish-bore and is 
held clamp A. The various sur- 
faces are then rough- finish-bored with the tools B 


and exhaust-valve seats is shown in Fig. 5, 


located and with the 








FIG. 2. 


ROUGH-BORING AND FACING 











FIG. 3. TURNING THE NECK 











—__»s._ 


FIG. 4. FINISH-BORING FIXTURE 





FIG. 5. BORING 





hymn, 
i 


INTAKE AND VALVE SEATS 
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carried in the cross-slide. The bushing pin C is used 
a: a stop for the ends of the tools, so that the surfaces 
will be machined to the correct depth. The time required 
for machining the surfaces noted in this operation is 


25 min. 
The jig used in machining the spark-plug hole is shown 
in Figs. 6 and 6-A, 


The casting is located by three 
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fastened down with the knurled nuts C. Four *°/,,-in 
holes are then drilled in the flange, the tool being guided 
through the bushings D. 

MILLING THE CYLINDER FLANGE 


In milling the cylinder flange the fixture shown ij 
Figs. 9 and 9-A is used. The casting is located by two 

















DRILLING 
HAUST 


DRILL JIG FOR SPARK- FIG. 7. 


PLUG HOLE 


FIG. 6. 


plugs—one fitting in the finish-bore, one in the intake- 
valve opening, and one in the 34-in. tapped hole at the 
head of the cylinder-bore. These locating pins may be 
seen better by referring to Fig. 6-A. A hole is then 
drilled and afterward tapped with a %-in. 18 U.S.S. 
thread, the drill being guided through the bushing A. 


DRILLING FOR ExHaAust PIPE 


The jig used for machining the hole to suit the exhaust 
pipe is shown in Figs. 7 and 7-A. The casting is again 
located with three pins—A, B and one at the rear—in a 
manner similar to that described for the preceding tool. 
The cover C is dropped down and fastened with the 
thumb-screw, as shown. ‘The hole for the pipe is then 
machined the drill being guided through the bushing D 





FOR 
PIPE 








DRILL JIG FOR FLANGE-BOLT 
HOLES 


EX- FIG. 8. 
plugs at the end A and the plug B is screwed up with 
the handwheel C. All the plugs fit holes machined in 
previous operations, thus locating the part accurately. 
The fixture is located by tongues and held to the machine 
table with bolts in the usual manner. The machining 
operation is performed with the 18-in. end mill D, 
operating at 85 r.p.m. at a feed of 0.03 in. per revolution. 
After one side has been machined the fixture sub-base is 
turned around on its axis to the next position and the 
operation repeated until the four sides are machined. 
The positions for the sub-base are obtained by an index 
pin that fits through the flange # into holes F in the 
sub-base, 

The fixture used in grinding the cylinder is shown 
in Fig. 10. The casting is located on the fixture by 











MILLING THE CYLINDER FIG. 10. 


FLANGE 


FIG. 9. 


and afterward tapped with 1%4-in U.S.S. fine thread. 

For drilling the flange-bolt holes the jig shown in 
Figs. 8 and 8-A is used. The casting is located by a plug 
that fits into finished holes at the end A. The cover B 
is placed on the jig base, being located by the four 
corner pins. The cover is provided with a plug, set into 
the bore to locate the drilling plate in alignment. The 
two swinging bolts are then drawn up and the cover 





GRINDING 
CYLINDER 





THE FIG. 11. BORING THE TRANSMISSION 
CASE 
four bolts that fit into holes machined in the flange. The 
screw pin A is tightened up under the cylinder to assist 
in holding it firmly against the grinding stresses. The 


cylinders are ground dry, the dust being removed through 
the pipe B by a suction fan. The average time per 
cylinder for the grinding operation is 20 min. 

The first machining operation in making the trans- 
mission cases used for the two-speed drive is boring. 
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FIG. 15-A 




















MACHINING MOTOR-CYCLE CYLINDERS 


DETAILS OF JIGS AND FIXTURES USED IN 
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In Fig. 14-A is shown one of the finish-machined 
transmission cases, drive, or left-side, and in Fig. 15-A is 
shown the pedal, or right-side, case. For the boring 
operation Fig. 11 the casting is located against adjustable 
screws by means of screws which are tightened against 
the opposite side of the case. One hole is then bored, 
reamed and counterbored. The fixture is next set over 
to the other position, this being determined by a pin and 


indexing bushing. The other hole is then bored and 


reamed. This fixture is used when machining both right- 
and left-hand cases, which are located and held in a 


similar manner. The rate of production is 7 per hour. 
The various tools for this operation may be seen in the 
turret of the machine. 

The fixture used in milling the sides of the 
The tool is designed to 


Case 18 


shown in Figs. 12 and 14-A. 

















THE 


13. DRILLING 
GEAR CASE 


12. MILLING THE FIG. 


CASES 


FIG. 


hold a right-hand case on one side and a left-hand case 
on the opposite. Both are located by plugs that fit into 
the two holes bored in the previous operation and the 
clamps A are tightened against the castings by means 
of the nuts as shown. The fixture is located by tongues 
and held to the machine table with bolts in the usual 
manner. The machining operation is performed with 
the 514-in. inserted-tooth cutter B, operating at 94 r.p.m. 
at a feed of 0.02 in. per revolution. 

The jig used in drilling the gear cases is shown in 
Figs. 13 and 15-A. It is designed so that it will hold 
eithe® a left-hand case on one side or a right-hand one 
on the other. These are located by two plugs that fit 
into the machined holes of the case. The two hook-bolts 
shown are tightened against the under side of the casting, 
thus holding it securely. The following holes are then 
machined in the left-hand case: Drill and tap for four 
No. 14-20 thread; one ;,-in., drill; one *°/,,-in., drill; 
one 54-in., ream. 

In the right-hand case the holes machined are four 
\-in., drill; one ;*-in, drill and tap with 1-in. pipe 
threads. The various drills, reamers and taps used when 
machining these cases may be seen at the rear of the iig. 
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Paying for Comsultation Time 
By W. D. Forses 


The fact that Mr. Jennings had been running a jobbing 
shop for many years and was neither a nervous wreck nor a 
lunatic nor had he gone in bankruptcy, coupled with his 
initials being O. B., had gained for him among his 
friends the name of “Oh, be joyful” Jennings. The morn- 
ing’s mail included this letter: 


Sir—Your bill for work done ten days 


for me some 
I came to your shop 


Dear 


ago is herewith returned for correction, 
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by the 11:30 train, explained to your tool maker what | 
wanted done and left on the 1:48 train. I returned at a few 
minutes before 6 o’clock and the machinist had almost fin 
ished the work, and he completed it in time for me to take a 
trolley at about 6:18. As you have only five hours to work 
in the afternoon and as your machinist told me that he did 
all the work on the job, you cannot have possible employed 
work. Please make correction on you: 

Yours truly, 


seven hours on my 
bill and return to me. 


O. B. called in the tool maker, talked over the matter, 
got his time cards and then wrote his customer: 





Dear Sir—If you will kindly drop in to see me I can ex 
plain the charges made for your work under date of August 

—. Yours truly, O. B. Jennings. 

This letter came back in a day or two with a footnor 
in pencil, reading: 


“Time is money” and I cannot waste time accommodating 


you when an overcharge is so apparent. I went a corrected 
bill. Yours truly, —— — ————_—— 
O. B. J. never turned a hair. Calling in his stei 


ographer, he dictated the following letter: 


Dear Sir—You are correct in saying that time is money 
and, wishing your money for my time, I make the followin; 
You came to my shop, as you say at 11:30 | 
put my tool maker at your disposal at that time and y< 
talked to him, made sketches and gave directions until 
quarter to one. The tool maker ate his lench in a quarter ot 
an hour and began work for you at 1 o’clock, working until 
6:15. By your own admission, this all added together makes 
six and a half hours. Three of the pieces you had made had 
to be hardened, for which a charge of half an hour was made, 
added to previous time charges, made up the seven 
TI am returning the original bill and believe the ex- 
it satisfactory to you. Yours truly, 
O. B. JENNINGS. 


explanation: 


which, 
hours. 
planation will make 


Two days later the bill came back again with a check 
pinned to it for its full amount, together with a little slip 
of paper on which was written: “Blease oxuse me for 
being a ass;” then some initials which could not be de- 
ciphered. 
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Gage for Cutting Keyways 


By Oscar Hou 


The illustrations shows a gage which I have designed, 
made and used in cutting keyseats in shafting on the 


milling machine. The illustrations shows how the legs 





+ a 


FOR CUTTING KEYWAYS 


. Ww 
GAGE 


are set to the size of the shaft and the upper jaws brought 
together each side of the milling cutter. The gage is so 
made that these two gaging points are in line with eacl 
other, being moved by right- and left-hand screws with 
reference to a center line. I have found this gage ver) 
useful in this kind of work. 
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Repairing an Army-Transport 
Crankshaft 


By Frep H. Cotvin 





SYNOPSIS 
cial rigging are always of interest. 
how a five-ton section of a crankshaft on a U.S. 
Army transport was taken out of the engine room, 
hoisted through the skylight on specially erected 
shears, returned and replaced in a very short time. 
It also shows how a floating counterweight for 
crankshafts can be rigged up over an ordinary 
lathe with little difficulty. The building of river 
steamboat engines and similar machinery, together 
with a rotating head-grinding attachment built 
many years ago, ts likewise described. 


Large repair jobs which require spe- 
This shows 








Seattle, Wash., is a seaport, and much of the machine 
work is naturally connected with shipping and ship re- 
pairs. These, as in the case of any other repairs, are 





FIG. 1. HANDLING CRANKSHAFT ON 


BOARD THE DIX 


nearly always emergency jobs and must be put through 
in the least possible time so as to minimize the loss due to 
delaying the vessel. This means that shops which expect 
to handle this kind of work must have a complete machine 
equipment, either in the way of machine tools or appli- 
ances, to be able to get the work out promptly. 

Some idea of the jobs which come along in this kind 
of work can be had from the accompanying illustrations, 
which show the emergency repairs on the U. 8. Transport 
“Dix,” and other work of a somewhat similar nature. 

This job was to repair the section of crankshaft shown 
in Fig. 1, which also indicates how the section was han- 


FIG, : 


dled into and out of the engine room through the deck 
hatch. This section weighed five tons, and as the super- 
structure of the skylight was too weak for this load, it 
required the rigging up of special shear legs and tackles 
on the deck of the transport, independent of that struc- 
ture, for taking out the old section and putting in the new. 
This was not an easy proposition, but it was successfully 
put through. Mr. E. Johnson, president of the Seattle 
Machine Works, is shown on the job with his hands on 
the crankshaft. 

This crankshaft had to be hoisted 45 ft. and through 
the comparatively small skylight shown, and of course 
returned to the engine room in the same way after having 
the journals trued up. The bearings were also repaired, 
including the forward main journal in the engine bed, and 
the shaft was lined up after replacement. There was also 
other work to be done according to government specifica- 











FLOATING COUNTERWEIGHT FOR TURNING 
CRANKSHAFT 


tions, and the time limit was nine days. The job was 


completed 18 hr. ahead of the limit. 


Usina A FLoatina CouNTERWEIGHT 


In Fig. 2 is shown the crankshaft in the lathe and also 
the floating counterweight which was used to take care 
of the effect of the “throw” of such an unbalanced weight 
as the crankpin and crank cheeks. While the main journals 
are being turned, the connection for the counterweight is 
put around the crankpin, as shown at A in the enlarged 
view, Fig. 3. This is principally lubricated with white 
lead and is connected to the counterweight W by means 
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FIG. 3. CLOSE VIEW OF CRANKSHAFT, 
CONNECTION FOR COUNTERWEIGHT 


of the steel cable B, which runs up over the supporting 
beam C. The counterweight in this case consisted chiefly 
of small car wheels and amounted to 3600 Ib., this weight 
being pulled up as the crankpin comes down, and return- 
ing as it goes up. This keeps a uniform pull on the crank- 
pin and takes the place of the usual counterweight on the 
faceplate. 

It will be noted both in Figs. 
of the crank is laid out on the iron plate £, 
The inner circle represents the 


2 and 3 that the throw 
which is 
fastened to the faceplate. 
throw of the crank, while the outer line gives the path of 
the outside of the crankpin. These views show some of 
the blocking up necessary in handling the crankshaft in 
and out of the lathe. 

Another class of marine work, engines for the stern- 
wheel steamers which ply the rivers and go up the inside 


FIG. 5. ASSEMBLING A STERN-WHEEL BOAT ENGINE 


SHOWING 





BORING A STERN-WHEEL ENGINE 


CYLINDER 


FIG. 4. 


route to Alaska, is shown in Figs. 4 and 5. The first 
shows the boring of a cylinder for one of these long-stroke 
engines on a Lodge & Shipley lathe, but by means of a 
star-feed boring bar, which is shown in the cylinder. The 
valve chambers above are also bored in the same way, by 
shifting the cylinder into the proper position, to bring the 
valve chambers in line with the lathe centers. 

It also shows the form of support used for the cylinders, 
these supports spanning the wings of the lathe carriage 
and being ribbed in the center to aid in supporting the 
weight of the work. 


Woopren ConnectTING-Rops 


“In- Fig. 5 is shown the assembling of these engines: this 
- 5 5 


= 


gives ‘a good idea of ,theirsposition in the boat. It also 


shows the type of connecting- and eccentric rods, as well 


wT, 


~~ * 


ad 





FIG. 6. ANOTHER CLASS OF WORK, WINCH ENGINES 
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as their length, although this is somewhat exaggerated by 
the distortion of the camera. All the rods are built up of 
timber, reinforced with steel bars on the outside. The 
connecting-rod is braced sideways against spring, and 
the eccentric rods are made very deep in order to insure 
sufficient stiffness. The third eccentric operates a sepa- 
rate cutoff valve, which is largely used in this kind of 
work. 

Another view on the assembling floor is shown in Fig. 6, 
which also gives an idea of the variety of work which must 

















FIG. 7. CIRCULAR SHAPING TOOL 


be handled in a shop of this kind. These are hoisting or 
winch engines, which are used in logging as well as min- 
ing and other similar operations. 

This also shows a type of shop construction which is 
quite common in this section, as well as the jib and travel- 
ing crane, and the way in which countershafts are sup- 
ported on the left-hand side of the bay. About half-way 
down on this side is an extension platform by which mate- 
rial can be handled from the main floer to the gallery or 
vice versa. 

A Rorarine SHaper Toon 

Among the interesting fixtures is the one shown in 

Fig. 7%, which is used in shaping the bearing surfaces of 


sectional brasses. The base A is fastened to the end of the 





FIG. 8. AN EARLY ROTATING INTERNAL GRINDING HEAD 


shaper ram; this carrying the revolving portion B, which 
is operated by means of the worm C and handle D. This 
rotating piece in turn carries a bar Z and a cutter head F. 
Different sizes of collars can readily be used for varying 
diameters to prevent the tool projecting too far. This 
allows a circle of the desired radius to be easily cut on the 
shaper without additional attachments. 
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In order to handle repair jobs of various kinds 
promptly, it is necessary to have the tools likely to be 
needed. One of these requirements is a good equipment 
of boring bars for cylinders and similar work, this com- 
pany being particularly well-equipped in this respect. 


RoraTIne-HEeAD MILLER 


One of the devices smal] 


milling head built by Mr. Johnson many years ago for 


interesting Was a rotating 
handling special work on which he was engaged at that 
This device is shown in Fig. 8 mounted on an old 
The rotat- 


ing head B is made on the same plan as the automobile- 


time, 
Brainard knee-type miller on the upright A. 


cylinder grinders which are in use today, the milling 
spindle being carried in a bearing which is eccentric to 
This head, 


by being slowly rotated, makes the grinding spindle pass 


the outside of the head in which it revolves, 


through any desired are within its range. In this case 
the work is held in the three-jawed chuck mounted on the 
indexing head, the movement being imparted by means of 
the small handle shown. The live spindle is driven from 
the pulley (" mounted on a milling arbor, the belt heing 
kept taut by means of the idler shown. 

The work in this particular case is the machining of the 
This 


and indicates how wood 


curved teeth in the annular ring held in the chuck. 
device was used very successfully 
mechanics in various parts of the world find the same or 
similar solutions for problems which may be presented 
to them. 


os 
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Work on Stenotype Sheet- 
Metal Finger-Levers 


By Eryan Via 

The finger levers used on Stenotype machines closely 
resemble those of an ordinary typewriter. They are first 
blanked out of sheet steel and then are offset in special 
fixtures the 
properly so that the keys mia be struck without inter- 
This offsetting is done in the 


in order to make them fit into machines 


fering with one another. 
fixture shown in Fig. 1, which is in use in the shop of 
The lever to be 
The 
later is the movable jaw and is operated by means of the 
lever CG A tool 
the rage D is set in the right place for the lever being 


the Stenotype ('o., Indianapolis, Ind. 


hent is located over a pin hetween the jaws A and B, 
bending is used, and 


eccentric slotted v 


bent. As can be seen, there are in the s'ot in which the 
gage slides a number of locating holes which give the 
proper setting for the different levers of a certain length. 
As there are three of kevs the 


consequently three different lengths of levers, three slots 


rows in machine, and 
with their respective locating holes are made in the fix- 
ture. The slit contact piece 2 of the gage is made hinged, 
so it may be swung upward free of the lever in order to 
allow it to be bent correctly. All that is needed to make 
the contact piece clear the lever is to press down on the 
outer end with the thumb or After a certain 
number have been bent the same, the gage is moved and 


fingers. 


a similar number given a different offset, and so on until 
a number of complete sets have been bent. 

The vertical parts of the levers are gaged in the fixture 
shown in Fig. 2. Here the lever is placed between clamp- 
ing jaws, with the outer end resting on the hardened-steel 


strip A. The movable square B is then used to test the 
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truth of the vertical part. If this is out it is made verti- 
cal by using the slotted bending tool C. 

After the keys have been placed on the ends of the 
finger levers, they are assembled into sets in the fixture 
This fixture is shown from the back ; that 
First, a finger lever support, or 


, 


shown in Fig. 3. 
is, facing the operator. 


‘ 


‘comb,” is placed in the fixture, then the levers are placed 
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of an operator would. A Stenotype that is to be tested 
is placed as shown and the machine started. The keys 
are then worked and the mechanism operated until some 
thing gives way or the mechanism is worn out. It must 
not be thought that this test is often needed, as it is on) 

when some change has been made, or for some specia 
reason, that a Stenotype is tried out in this way. By : 




















FIG. 1. OFFSET GAGING FIXTURE 








FIG. 2. FIXTURE FOR SQUARING THE UPRIGHT 























FINGER-LEVER ASSEMBLING FIXTURE 


FIG. 3. 


in their respective slots in the support. A pointed “‘lead- 
ing” pin A is then forced through the holes in the sup- 
port and levers, by means of the hand lever and slide 
shown at the left. After the forced 
through, the regular rod is run through in the same way, 


leader has been 


forcing the leader out as it enters. This assembles the 
levers permanently into the support which holds them in 
the machine in which they are used. 

In to determine much a 
stand or to see if there were any weak points in it that 


order how machine would 
would be apt to give way in use the machine shown in 
Fig. 4 


plungers that are made to strike the keys as the fingers 


was made. This has a series of cam-operated 





FIG. 4. MACHINE FOR TESTING THE MECHANISM 


test of this kind the makers can tell positively how a 
certain model is going to stand the wear and tear of 
everyday office work. 


co 


Cleanliness in Ball Bearings is a very important factor 
The surrounding the bearings should be free from 
casting They should be thoroughly cleared of all metal 
chips dropped on them from the machine work, and if they 
are allowed to stand a long time they will develop rust. This 
be thoroughly cleaned out before the bearings aré 
mounted. As a further precaution, it is well to emphasize the 
fact that ball bearings are normally packed in a preservative 
ercase, and if they are laid on shop benches containing dust 
filings or metal chips, before they are installed in the motor, 
there is grave danger of this grit working into the bearings 


casings 
sand. 


should 


in operation. 
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Shop Transport Methods 


EDITORIAL 





SY NOPSIS—Both the delays and the room taken 
up by material between oO pe rations become enormous 
problems where large quantities are being produced. 
The 


transports for material, which will insure its posi- 


solution is an adequate system of internal 
tive and continuous passage from one department 


to the The illustrate 
of the plans and devices which have hei pe d to keep 


next, methods shown SOnL 


things moving continuously in two of the large 
shops of Detroit. 
as showing the attention that is being paid to the 


automobile They are interesting 


economy of time and space of modern manufactur- 


ing hile thods. 





The problem of handling economically materials in 
bulk is one which confronts every large shop and forms 
proportion of the shop expense than many 


Some of the methods which have proved 


a greater 
seem to realize. 
very successful in handling immense quantities of ma- 
terial in shops of the Ford Motor Co. and the Studebaker 
Corporation, both of Detroit, Mich., 
for dealing with the problems in other localities. 

One of 
the only mechanical 
is shown Fig. 1. 
which 


may suggest methods 


the monorail carriers, which form practically 


transports in the machine shops, 


This shows the suspension of the 


i-beam forms the monorail: the construction of 


‘ORRESPON DENCE 


This also shows the conducting rails above the I-beam 


and the method by which the operator controls the switch 
by means of the ropes shown hang- 


points. This is done 


ing in car, Which have balls on the ends to 
afford an and 
These ropes extend in both directions from the switch 
so that they The 
bottom of the car affords ample head-room, being higher 


than the carrying devices used, 
which are 


front of the 


easy grip prevent the hands slipping 


can be controlled from either direction. 


bottom of many of the 


suspended from the cross-arms and in tly 


carrier itself. 


The truck shown in Fig. 2 gives some idea of the way 


in which material is handled from one department to 
another, the rear axle-housing tube being drawn in from 
a swaging, or up-setting, shop. The substantial eyes 
at the corner of the truck allow the whole thing to be 


picked up by the chain shown hanging from the carrie) 
in Fig. 1 When it is 


lowered, be moved 


and moved to any place desired. 


is on its own wheels and ready to 


into any position which may be necessary. 


The bins for coke and other material, together with 
the means for handling it, are shown in Fig. 3. These 


bins are of concrete, the outer walls carrying the heavy 


which form the track for the 3-ton Gantry crane 


This enables the 
the cars which run along the side of the 


rails 


shown. material to be unloaded from 


outer wall and 


easily stored in the bins. From these it is taken as 











FIG. 1. THE MONORAIL FOR GENERAL 


the carrier, or trolley, which carries the load, and the 


cage for the operator connected to one end and suspended 
by an independent trolley. Each set of wheels forms an 
individual truck to allow for taking short curves easily, 
the operator’s car being flexibly connected to the truck 


for the same reason. 


HANDLING FIG. 2. 





BOX 


COMBINED TRUCK AND TOTE 


being placed in simaller bins on the 
always ready for use. 

storage of any other 
at the far end 
construction of the 


handled from 


needed, charging 


floor above so as to be 


The 
kind of material desired, the pile ol 
ready for shipment. The 

allows material to be 


bins can also be used for th 
scrap 
being 
Gantry 


easil 


crane 
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the outside of either wall and placed in any position 
desired along the whole runway. Such an arrangement 
as this is, of course, only possible where large quantities 


are being handled. 








FIG. 5 


HANDLING 


BODIES IN QUANTITY 

The use of steel barrels in handling parts from one 
department to another and for storing them until needed 
is shown in Fig. 4. Some of these barrels are provided 
with trunnions by which they can easily be picked up 
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with the truck shown and swung almost over the wheel’s 
tender. The curved axle receives the lower ends of the 
barrels and allows them to be easily carried in a vertical! 
position. When used for storage, as shown here, they are 
quite readily handled by the over-head crane. 

Car bodies are rather ungainly things to handle, but 
the methods shown in Fig. 5 are the solution of the prob- 
lem by one of the Ford assembling branches. Here the 
hodies are handled in pairs, the sling shown carrying six 
and delivering them to any desired platform. 

The similarity in construction between this branch and 
the new building, which was illustrated on page 373, Vol. 
tl, is quite marked, the most noticeable difference being 

















FIG. 6. FRAMES FOR MOTOR VALVES 


the concrete roof trusses over the craneway. The offset 
loading platforms and the large amount of light bear a 
striking resemblance to the home plant. The bodies have 
evidently been unloaded from the freight car shown on 
the center track in the craneway, making all the handling 


indoors in all weathers. 
STUDEBAKER METHODS 


A form of holding and transport frame for motor valves 
which thoroughly protects the stems from bending and 
vet allows them to be easily carried or stacked up without 
risk of injury is shown in Fig. 6. Each of these frames 
holds 66 valves, these being of the usual field stem and 











FIG, 3. 








HANDLING COKE WITH A CLAMSHELL BUCKET 











FIG. 4. METAL CAN STORAGE AND HANDLING 
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cast-iron head variety, as is common in most motors built 
in this country. ‘To avoid the possibility of the head 
loosening on the stem, the cast-iron heads are counter- 
sunk, to allow a liberal space around the stems, the heads 
being then welded in position. Frames of this kind also 


allow the easy counting of their contents. 
CoNVENIENT AXLe Rack 


A convenient rack for handling rear axles is shown in 
Fig. 7. These, as shown, are of the full floating type, 
the rack being so arranged that the hub flange rests on 
the two rods and allows the half-axle to hang below, pro- 
tected from all liability of bending. As it is mounted on 
a truck, the rack can easily be rolled to the assembling 
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Inspect Second-Hand Machines 
with Great Care 


It is always a difficult matter to positively fix the 
“bull” without getting somebody mad or 
disgruntled. A large establishment a few miles distant 
from O. B.’s shop went out of business and all the ma- 
O. B. bought 
He put it 
up in his toolroom and soon after received an order for 


blame for a 


chine tools belonging to it were sold out. 
a specially fine lathe that was almost new. 


a very exact screw, which was to be used in producing 
some part of picture-making for newspaper work—ruling 
screens, they called it. A plastic nut was used on: the 


screw, and it was mounted on some special bearings. 











FIG. 7. TRUCKS FOR REAB AXLES 

floor, the axles being taken as required and remaining in 
complete safety until needed. This form of truck 
supplanted the wooden truck shown at the left, in which 


has 
the axles were laid horizontallv in notches in the wooden 
supports on the side and sometimes offered dangerous 
_projections. 


Rear-AXLE Trucks 


The two forms of trucks used in handling the rear- 
axle units for both assembling and painting are shown 
in Fig. 8. The three-wheel trucks in which the rear 
axles are resting are used for holding and storing the 
axles from the time they are assembled as an axle unit 
until they are ready to be mounted in the chassis itself. 
This, as shown, is a truck of comparatively light construc- 
tion, and its three wheels allow it to be easily run into 
almost any position. The two-wheel handle truck with 
its forks under the axle housing ready to raise it from 
the three-wheel truck is used for holding the axle while 
it is being painted with the spray brush in one of the 
painting compartments. This holds the axle with such 
few points of contact that it can be painted all over with- 
out chipping. As sooa as this is completed, the axle is 
run out of the painting compartment on the handle truck 
and deposited on one of the three-wheel trucks, as shown 
at the right. The painter then picks up another axle 
and runs it into the painting booth, and the operation is 
repeated. 





PAINTING 


FIG. 8 HANDLING REAR AXLES FOR 

The job was completed and proved so satisfactory 
after test that a second screw and housing were ordered 
Shortly after, the that had 


back, saying the pitch was 


and delivered. person or- 


dered the screw brought it 


not the same as in the original. Here was a nice mess 
and a loss of about a hundred dollars. The man that 
the that he had cut it the 


same gear used in cutting the original screw, consequent- 


made screw insisted with 
ly there could be no error, and he proved it by putting 
on the two change gears, which happened to be 26 and 
12, and tracing a thread on a dummy piece of steel. 
He insisted that something the matter 
with the nut, yet when he put the second screw in the 
lathe to prove that the pitch was correct it showed that 
right. It out. 

A second screw had to be made 


there must be 


the customer’s claim was was away 


Here was a mystery! 
and, when finished, was satisfactory and found to be like 
Subsequently, several were turned out and 
0. B. and the tool maker that made 
however, 


the original. 
found to be correct. 
the 
and it remained a mystery for almost a year, when an- 


screws were pretty well worried over it. 


other order for screws came in. 

In the toolroom with the tool maker was an appren- 
tice boy that handed out tools to the men as required. 
When the last order came in for a screw, the tool maker 
told the boy to pick out the 26 and 42 change gears. 
After fussing around a few minutes, the boy said: 
“There are two 42 here; does it make any dif- 


gears 
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The tool maker did not think 
were two 42-tooth gears, but the boy pointed to 
them as they lay on the This 
strange, and when the two gears were laid together one 


ference which I put on ?” 
there 
seemed 


bench. very 


was smaller than the other, and when the teeth were 
counted one had 42 and the other 40. Further inves- 
tigation showed that all the gears were marked 42. This 


seemed strange, but the tool keeper suddenly remembered 
that on the top of the tailstock there was stamped the 
number 42. 

Now this is what had happened : 
of the lathe had adopted the system of numbering every 
tool in the shop for inventory purposes and had evi- 


The original owner 


dently also marked all the change gears of this lathe 
with the number:'42. The difference of two teeth was 
not likely to be detected by the eye, and in cutting the 
second screw, which was wrong in pitch, the 40-gear had 
been used instead of the proper 42-gear. The moral of 
this story is that second-hand tools can advantageously 
be inspected with unusual care. 


x 


Making Steel Oil Barrels 


By Herpert C. FrReEDERICKS 


The oil industry in southern California has made this 
section quite a center for oil-well supplies, well-drilling 
tools and all appliances that have to do with either getting 
the oil or handling it after it is separated from nature. 





Vol. 43, No. 10 
The two illustrations show the press on which these bar 
rels are made and also give an idea of the way in whic! 
the sheets are drawn up from the flat, one of the flat 
sheets being in place in the press. Fig. i shows the first 
two operations, in which it will be seen that the cup pro 
duced by the first drawing is turned wrong side out i) 
the second, this draw being continued to bring up the halt 
barrel shown at the right in Fig. 2. This is done for th 
purpose of holding the part of the barrel during the next 
drawing operation. The metal drawing over the edg 
holds it back sufficiently to retain its position in the dik 
and keep the metal from wrinkling in the die. The plates 
are annealed before each draw 
] 


Yai., 


which are No. 14 gage, 
The complete barrel, holding 50 
left, this being finished by welding the two halves together 


Some of the drawing dies 


is shown at th 


with an oxyacetylene torch. 
used are shown beside the press, and the annealing fur- 
nace at the left is also in evidence. 

The press is manufactured by the R. D. Wood Co.. 
of Philadelphia, Penn., and is capable of 1750 lb. pressure 
per square inch. it is operated by a Fairbanks & Mors: 
electrically driven pump with automatic cutout. 

iz 
of the Na 
purpose of 


The Report of the Apprenticeship Committee 
tional Metal Trades Association states that “the 
training an apprentice is to make him a skilled workman, and 
to the trend of the trades at the present time, wher 
becoming so pronounced, it is a case of 
skilled in their work that 


owing 
specialization is 


training workmen to become so 





FIG, 1. 


DRAWING STEEL BARRELS 


One of these activities is the making of steel barrels for 
holding and shipping oil, by the Pacific Metal Products 
Co., of Torrance, Calif. 


Los Angeles, its development being planned somewhat 


Torrance is a sort of suburb of 


along the lines of the Oakley colony, near Cincinnati, 
Ohio; although it has not grown so rapidly as anticipated 
by its promoters, 





BARRELS 


FIG. 2. THE HALF AND FINISHED 





they can readily take under their charge and impart to others 
that knowledge of their skill which makes these other men, 
who are not able to become completely educated in the trade, 
best skilled in the class of work that they have to do. There 
are cases of men who have a varied technical education, with 
but little making most successful 
leaders of man as this is required, 
hundreds are not only of their 
technical knowledge, acquired by manual 
labor, oft repeated.” 


hand who 


men; 


training, 
but where 
demanded who 
but of their 


are 
one such 
must give 


skill 
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Wilzim Process for Flatware 
Manufacture 


EDITORIAL CORRESPONDENCI 





SYNOPSIS—By the usual methods of manufac- 
ture the scrap made in producing spoons, forks and 
other pieces of flatware is by weight from 40 to 45 
per cent. of the original amount of stock. The new 
process described below yields only some 5 or 6 


per cent, of scrap, and require s a minimum of 
It is essentially cold-drawing and coining, 


labor. 
using very heavy pressures. 
easily adjusted and quickly changed or replaced, 


The tools are simple, 





As much, and often more, interest centers around the 
discovery of a new process as around the invention of a 
new machine or device. In many cases processes are 
revolutionary; it is seldom that machines bring such a 
great change. Thus, readers of the American Machinist 
will be interested in a new process for manufacturing flat- 
ware developed by Arthur Wilzin, of Paris, France, man- 
aging director of the French plant of E. W. Bliss Co. 

It is essentially a cold-drawing and cold-coining process 


for producing spoons, forks, ladle handles and other 


pieces of flatware from sterling silver, german silver, stee! 
It is not vet in use In the United States, 
but has been installed in England, 
Austria, Denmark, Switzerland and Norway. The a 
companying illustrations show the various steps in detail, 


and aluminum, 


factories in France, 


and also indicate the important features in the design of 
the spec ial tools. 

Figs. 1 and 2 show respectively the steps in producing 
a teaspoon and a table fork. The starting point in each 
case is a flat strip of metal of uniform width and thickness, 
The blank for the spoon Is subjected to two profiling oper- 
ations, which form it into the rough outline of two spoons 
though it is still flat. Three profiling operations are 
the fork blank. The thickness of the blank 


does not change during the profiling. 


needed on 
The succeeding 
major operations on a spoon spread out the metal for 
the bowl, grading it in thickness, at the same time em- 
bossing it into shape, and finally trimming off a nar- 
thin flash the The su 
ceeding operations on a fork are similar except that a 


row, around entire outline. 


piercing operation removes the metal between the tines. 





























FIG. 1. STEPS IN MAKING A TEASPOON BY 
WILZIN PROCESS 


IN MAKING A FORK BY WILZIN 


PROCESS 


FIG. 2. STEPS 
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To give an idea of how much the process differs from 
ordinary practice attention is invited to Fig. 3, which 
shows the usual American methods of producing both 
a spoon and a fork blank ready to emboss. The amount 
of scrap is considerable, being estimated as an average of 
10 to 45 per cent. of the original stock. 

To assist in following the construction and use of the 
tools for the various operations according to the Wilzin 


= 


INTERLOCKING 
BLANKS 





i" My), oll, | name 
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sary the amount of scrap will be more than it should bh 
The speed of this stripping operation is about 60 blanks 
per minute. Each blank may make from two to fou: 
pieces, the larger number being for such pieces as coffe: 
spoons, berry forks, and the smaller pieces of tableware. 
After stripping, the blanks are assembled into packages, 
This is 


preparatory to the subsequent profiling operations. 


each containing from 8 to 18, according. to size. 


The profiling operation is done.on a 
special press called the “Wilzin. Quad- 
ruple Expansion Profiling Press,” 
shown in Fig. 5. The reason for th 
is the fact that the blanks ar 

















180%, ~—— 





FINISHEO BLANK 


a. gsm i" i \ 





INTERLOCKING BLANK 


subjected to pressure sidewise,. which 
prevents them from either thickening 
or thinning, and to pressure from 
above, which causes the metal to flow 
endwise of the strip and produce the 
profile shape. It is the edge countour 
only that changes. 








GRADE ROLLED 


FINISHED BLANK 








SCRAP 


manufacture of teaspoon Steps in 


blank 
USUAL 


Steps in 


FIG. 3. AMERICAN METHOD OF 
process the latter are listed below for what might be 
termed an ordinary teaspoon and table fork. For other 
pieces they may vary somewhat. 

FORK OPERATIONS 


Strip cutting, 
Package assembling, 


SPOON OPERATIONS 
Strip cutting, 
Package assembling, 


Profiling, Profiling, 

Blank parting, Parting and spreading, 
End preparation, Tine forming, 

Stem upsetting, Stem upsetting, 

Flat polishing, Flat polishing, 


Embossing, 
Flash trimming, 
Tine piercing, 
Final polishing. 


Embossing, 
Flash trimming, 
Final polishing. 


STRIP-CUTTING OPERATION 


The.raw material in the form of a sheet is taken to a 
press shown in Fig. 4, where it is entered between guides 


adjustable for various lengths of blank. The stock is 


fed against a stop at the back and sheared a blank at a 
time.* The width of the blank is important, for this deter- 
mines the amount of metal that later must make a certain 
number of finished pieces.. 


If this is greater than neces- 


=, 


The kind of dies or tools used is in- 
dicated by Fig. 6. These are seen to 
be very simple in design, merely a rect- 
angular block of steel having the -neces- 
sary profile cut on the upper surface. 
Fig. 7 shows a set of profiling dies in 
place in the press and a package of 
strips ready for the first profiling oper- 
ation. 

,) die withdrawn and a package of spoon 


" 
tity 


Fig. 8 shows the lower profiling 





SCRAP 


manufacture of 
blank 


PRODUCING 


blanks removed after the second profil- 
ing operation. The side 
the blanks is from 200 to 250 tons, and 
the up-and-down from 150 
The life of a set of profiling tools has been 
The capacity of the 


fork pressure on 


BLANKS 

pressure 
to 180 tons. 
found to run over 1,000,000 pieces. 
press shown is about 7 to 10 operations per minute, or 
with an average bundle of 12 strips to produce 24 blanks 
each, a total of some 48,000 blanks per day. 

It is claimed that the very high pressure of this opera- 
tion improves the structural quality of the metal, as 
slight flaws and pores disappear. This is in contrast to 
the result of grade rolling, where such defects are apt to 
be accentuated and produce imperfect pieces. All of these 
profiling operations, with the exception of those on the 
largest tablespoons, are done cold, without annealing. 


BLANK-PARTING OPERATION 


The blank-parting operation for spoons is very simple. 
Fig. 9 shows the tool used which cuts a package at a time, 
producing from 16 to 48 blanks per stroke. 

Fork blanks are parted separately. Fig. 10 shows. the 
tools which spread the fork end and parts in one opera- 

















FIG, 6. PROFILING TOOLS 

















7 AND 8& PROFILING OPERATIONS 
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FIG. 4. STRIP-CUTTING TOOL FIG. 5. PROFILING PRESS 


tion. The product of this operation is plainly shown as_ moved from the lower die block, which is the same for all 





the sixth object from the bottom in Fig. 2. : sizes of spoons. 
' ‘ The punch ‘s shown at the right in both Figs. 11 and 
END PREPARATION om ; . 
12. The manner in which it is held in the block is shown 
The end-preparation operation On spoons is bowl- in Fig. 12. The exact grading of the bowl is secured 


spreading, done with punches shown in Fig. 11. The by the action of the surface of this punch. That is, 


lower block is of hardened tungsten steel, with its working the punch is convex to secure the desired distribution of 
surface flat and therefore easily produced by grinding. the metal in the bowl. thin at the center and gradually 
This serves for all shapes and sizes of bowls, the con- increasing in thickness to the edges. By hollowing these 


tours of which are determined by the edge-confining punches at the base of the stem it is an easy matter to 
pieces. These are shown removed at the left in Fig. 12. accumulate any required amount of metal for relief 


They are simple to make and are easily inserted and re- flower designs or figure designs at that point. 























» | ™ 


FIGS. 9 TO 14. PARTING, END-PREPARATION AND EMBOSSING TOOLS 
Fig. 9. Spoon blank parting tool. Fig. 10. Combination tool for blank parting and end preparation of 
Bowl-spreading tool for spoons Fig. 12. 3owl-spreading tool for spoons partly disassembled Fig. 1% 
tool for forks. Fig. 14. Embossing dies for spoons and forks. 























forks Fig. 11. 
4] Tine-forming 
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An ordinary teaspoon bow! can be spread to the desired 
This record is equally 
For larger 


width and grade in two blows. 
true for ordinary dessert and tablespoons. 
pieces it may be necessary to strike a second blow with the 
second punch. The output of a press on either the first 
or second bowl-spreading operation will average from 20 
to 22 pieces per minute. 

Fork blanks are subjected to the action of a simple tine- 
This operation re- 


forming tool, as shown in Fig. 13, 








CENTERING FIXTURE FOR BLANKS IN EMBOS- 


SING OPERATION 


FIG. 15. 
quires only a single stroke and is done at about the same 
speed as the bowl-spreading operation. 

After these end-preparation operations the blanks are 
subjected to a simple stem-upsetting, which stiffens and 
thickens the stem. This is designed to give a certain de- 
gree of spring and stiffness to the piece at the point where 
it is most needed. 

The next operation preceding that of embossing is flat 
The surfaces and edges of all the blanks are 
This 


polishing. 


cleaned and brightened on a cotton buff. pro- 
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It is also advisable to know the amount of pressure that 
is being applied, and this is done by means of a Wilzin 
pressure indicator, shown attached to the press in Fig. 15. 
This indicator was described in the American Machinist, 
Vol. 39, page 1081. The capacity of an embossing press 
is from 12 to 20 operations per minute, depending on the 
size of the piece, and it is claimed that the use of presses 
for this operation materially increases the life of the 
embossing dies. 

The amount of flash produced is small, as is indicated 
by the factor of 5 or 6 per cent. of scrap given above. It 
consists of little more than a thin fin of metal around the 
contour of the piece. The type of trimming die used is 
shown in Figs. 16 and 1%. On forks the tine-piercing 
operation follows the trimming, using dies shown in 
Fig. 18. 

The edges produced by trimming both spoons and forks 
are easily finished on a cotton buff without the necessity 
of using an emery belt. About the only polishing work 
which remains is on this edge, for the inner and outer sur- 
faces of the pieces are so burnished by the embossing dies 
that little needs to be done to them. 

This process is controlled by the Wilzin Process Cor- 
poration, of 60 Wall St., New York City. 

x 


A Miller Job on a Drill Press 


H. W. JoHNson 


By 
During the fall of 1914 I had a hand, as toolroom fore- 
man, in equipping a plow factory. The machinery was 
only partially set up, when one day the forge-department 
foreman said he wanted dowel holes in some drop-forg- 
ing dies that had been made by an outside firm. The 
dowel, was to keep the die from creeping in the hammer, 
and he wanted the hole elliptical, 143x245 in. and 1 in. 
deep, to allow some adjustment across the hammer when 
keying up. The dies were too heavy to swing in the 
lathe, we had no miller, and the only drilling machine 
that was set up for use was of 18-in. swing with no back 
gears. 
We did the job on the drill, the first operation being to 
drill a 54-in. hole 1 in. deep, then to put a 114-in. drill 


























FIG. 16. TRIMMING TOOLS FOR FORKS FIG. 17. SI 


duces a surface that lends itself to the burnishing action 
of the final stamping and embossing dies. 

The type of dies used for the embossing operation are 
shown in Fig. 14. The blanks are centered in these dies 
by the blank-cehtering fixture shown in Fig. 15. The 
points hold, the blankwby Jits edges and accurately center 
ityin ‘the dies. As the rim of the press descends these 
fingers or points are withdrawn just as the dies pinch the 
metal. It is evident that ‘some device of this nature -is 
necessary when a blank ‘having little excess metal is used. 

A powerful press is required for this operation, prefer- 
ably one that gives a slow elastic squeeze, which aids in 
producing a highly-burnished surface on the blank by 
transferring to it the luster of the polished die surfaces. 


JON-TRIMMING TOOLS FIG. 18. TINE-PIERCING TOOLS 


down to the same depth. The speed was too high for the 
Jarge drill on the hard metal, but by using fuel oil as a 
lubricant we got the hole down to the desired depth. 
Then we made a boring bar from 1-in. round cold-drawn 
steel, with a cutter set in the end at an angle, so it pro- 
jected a little ahead of the bar. 

This bar was guided by a heavy steel strap, in which 
a 1-in. hole had been drilled. Both bar and strap were 
evanided. 

With the strap bolted in place and the upper end of the 
bar in the drill chuck, we bored the hole in the die out to 
142 in. The strap was then moved over so as to sweep the 
4 in. from one side of the ho'e, so as to make it 143x 


9 1 ; 
275 in. 
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Making Crank Cases for the 
National Automobile 


EpiroriAL CORRESPONDENCE 





SY NOPSIS—In_ this described the 
tools used in machining the National crank case 
and their sequence of operation. The first opera- 
tions are milling the various faces; afterward, 
three holes are reamed in the parting-line faces. 
By using dowels, these holes are utilized for lo- 
cating the cases for the main subsequent opera- 
tions. It will be observed that reamed or bored 
holes are used for all the operations to insure the 


article are 


various machined surfaces or holes being in the 
correct alignment. The tools have been well tried 
out and are giving satisfaction, as regards both 
quality and quantity of production. 





In machining the crank cases of the National Auto- 
mobile, manufactured by the National Motor Vehicle 
Co., Indianapolis, Ind., many interesting tools are used. 
These are here described. 

One of the finished-machined parts is shown in Fig. 1. 
The first machining operation in making this part con- 
sists of milling the parting-line surface, and this is shown 
and 2-A. The casting is placed on the fix- 


be 
in Figs. 2 


to the machine table with bolts in the usual manner. 
The machining operation is done with the 14-in. in 


serted-tooth cutter B, operating at 80 r.p.m. 
MILLING THE CYLINDER SURFACE 


For milling the surface to suit the cylinder flanges 
the fixture The casting is 
placed on the parting line and held down with straps 
and bolts. A cutter similar to that used in the pre- 
ceding operation and operating at the same speed is used 


Fig. 3 is used. 


shown in 


for machining this surface. 
The fixture 


on the case is 


used for machining the cylinder surface 
shown in Figs. 4 and 4-A. The casting 
finished surface of the fixture and forced 
the adjustable screws A_ with 
The case is fastened 


is placed on a 
into position against 
knurled-headed screws at the rear. 
down with two straps on the inside that fit over bolts 
The located by 
The machining operation 


through cored holes. fixture is 
tongues on the machine table. 


is accomplished with the 16-in, inserted-tooth cutter B, 


set 


operating at 80 r.p.m. 
The jig used in drilling the main-bearing capscrew 


holes is shown in Figs. 5 and 5-A. It is located against 








— oe 


FIG. 2. FIRST MILLING OPERATION 


ture and forced back against the locating screws with 
the knob-screws A. It is held down to the fixture with 
straps that fit over bolts set through cored holes in the 


casting. The fixture is located by tongues and held 








FIG. 4. MILLING END FOR COVER 





FIG. 3. MILLING THE CYLINDER SURFACE 


the finished cover surface A and pins set into the bear- 
The tool is held in position by hook- 
Twelve holes are drilled 


ing cored holes. 
bolts operated by the knobs B. 
in the case, the tool being guided through the bushings 











BEARING SCREWS 


FIG. 5. DRILL JIG FOR MAIN 
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FIG. 6. BORING THE MAIN BEARING IN CAPS 


shown. These holes are then tapped to suit the cap- 
screws. 

A set of caps that have been milled and drilled are 
then placed in position and fastened down with set- 
screws. As shown in Fig. 6 the bearings are bored and 
reamed with the bar A which is supported at each end, 
as shown, to insure the holes being in the correct align- 
ment. The time required for this operation is about 
10 min. 

Three holes are then drilled and reamed in each upper 
also in the cover. An upper and 


and lower case and 





FIG. 7. BORING THE MAIN BEARING IN PAN 


The method used in boring the cam and water-pump 
holes is shown in Fig. 8. The casting is located on 
the fixture by means of semicircular plugs that fit into 
the main bearings. It is fastened down with the clamps 
A. On the end of each bar is a spur gear in mesh with 
a gear driven by the pulley B. Thus, as the pulley 
is revolved the various bars also revolve. The gears are 
inclosed in the housing C to prevent injury to the oper- 
ator and to allow them to rotate in oil. The bars are 
supported at the end D in long bearings to insure the 
holes being in alignment and parallel. The fixture and 
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FIG. 8. BORING CAM AND WATER PUMP HOLES 
lower case and cover are next located by dowels that 
fit into the machined holes noted. They are held to- 


When in position 
the oil pan and gear-cover bearings are bored, the bar 


gether by clamps, as shown in Fig. 7. 


heing supported at each end to insure the holes being 
in the correct alignment. The time required for this 
operation is the same as the previous one, 10 min. 





FIG. 9. BORING THE CYLINDER OPENINGS 


case are carried by the machine along the rotating bars 
with the cutters set to the correct distance until the 
holes are bored as desired. The time required to bore 
a case with this fixture is about 20 min. 

For boring the openings to suit the eyhinder regis- 
ters the fixture shown in Figs. 9 and 9-A is used. The 
casting is located by three dowels that fit into the ma- 
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FIG. 10. BORING FOR VALVE GUIDES 


FIG. 11. DRILLING JIG FOR HOLES IN TOP SIDE 
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DETAILS OF JIGS AND FIXTURES IN MAKING AUTOMOBILE CRANK CASES 
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chined holes previously noted. The piece is fastened 
down with straps. The four openings are then bored with 
the bars and cutters A. 

The jig used in drilling the openings to suit the 
valve guides is shown in Figs. 10 and 10-A. It is lo- 
cated by two plugs fitting into holes bored to suit the 
Nine 1%4-in. holes are then reamed 


cylinder registers. 
which are guided through the bush- 


with the tools A, 





FTG. 12. DRILLING FOR ENGINE-ARM PADS 


In drilling the various holes in the top 
11 are used. 


ings in the ji 

side of the case the jigs shown in Fig. 

When the jigs are in position the following holes 

Twenty-two ;,-in., drill; twelve %4- 
rm er ° . 

The y-in. holes are afterward tapped with 

3-in. 16-threads and the 1%4-in. with ,%-in. 12-threads. 
The time requived for the drilling operation is 5 min. 


are machined: 


in., drill. 


The next operation is drilling for the capscrews on 
the front side. For this work the case and oil pan are 


placed together, being located by the three dowels pre- 


FIG. 13. 
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ings in the jig. The 3-in. holes are afterward tapped 
with jy-in. 14-threads. 

The fixture used in boring the hole for the oil 
ervoir is shown in Figs. 13 and 13-A. The casting is 
placed on two semicircular pads that fit into the finish- 
bore for the crankshaft bearings. The correct longi- 
tudinal location is obtained by a steel pad against which 
the finish-machined cover face is placed. The part is 


res- 





BORING HOLE FOR OIL RESERVOIR 


held down with the nuts and clamps A. As will be ob- 
served, the locating face of the fixture is made at an 
angle, so that the machined pad will be in a vertical 
position for machining. The 3%-in. inserted-tooth cut- 
ter B bores the hole, and the 5-in. flat-blade cutter shown 
faces the outside surface of the boss. 

used for drilling the engine-arm, or support, 
holes is shown in Figs. 14 and 14-A. The jig is lo- 
cated by pins that fit into previously drilled holes, be- 
ing held in position by the thumb-screws A tightened 


TT! ** 
» or 
1 jig 














FIG. 14. DRILLING HOLES FOR SUPPORT 


viously noted and the holes spotted through holes that 
have drilled in the oil The time required 
for drilling these holes in the crank case is 10 min. 


been pan. 

The next operation is drilling the stud holes for the 
gear This is effected in a similar manner te 
that described, the holes being spoetied through, the parts 
The drilling time for 
the gear-cover stud holes in the case is 10 min. 


cover, 
being located by three dowels. 


The jig used for drilling the engine front-arm pads 
is shown in Figs. 12 and 12-A. The tool is located by 
two plugs A that fit into machined valve-guide holes. 
It is held in position with a strap tightened by means 
of the nut B. Four ,-in. and four %-in. holes are 
then machined, the drills being guided through the bush- 
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JIGS FOR FAN BRACKET AND STUD HOLES 


15 AND 16. 


Two 5,-in. holes are then 
bushings in 


against the edge of the case. 
drilled, the drill 
the jig. 

In drilling the holes to suit the fan bracket the jig 
shown in Figs. 15 and 15-A is used. The tool is lo- 
cated by two plugs that fit into valve-guide holes at A. 
Four ;;-in. holes are then drilled through bushings in 
the plate B. 
tapped with 3¢-in. 16-threads. 

The jig used in drilling the engine-arm center stud 
hole is shown in Figs. 16 and 16-A. It is located by 
two pins that fit into holes drilled in the bearing bosses. 
A 4-in. hole is then drilled, the tool being guided through 
a bushing in the jig. 


being guided through 


The jig is next removed and the holes are 
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Letters from Practical Men 
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Keeping Chips Away from 
the Boring Bar 
The illustration shows a good way to keep chips from 
collecting under the boring bar and forcing it up. Con- 
siderable difficulty has been experienced from these chips 








WIRE FOR KEEPING CHIPS CLEAR 
when boring long holes of small diameters. This can 
be overcome easily and satisfactorily by the method illus- 
trated. 

A piece of stiff wire is wound around the boring bar 
in a spiral of the proper direction to feed the chips out 
of the hole and fastened at each end with a setscrew or in 
any other convenient manner. 

S. H. SHEFFER. 
Franklin, Penn. 


=o 
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Turning an 8-Ft. Pulley with 
a 10-In. Lathe 


A large wooden-rim pulley, 8 ft. in diameter and 24 
in. face, broke in such a way that it became necessary 
to renew about a quarter of the rim. After building up 
the rim the problem of turning it became acute, as there 
was no lathe within fifteen miles large enough to do 














PULLEY 


TURNING AN 8-FT 


the work. And as only a section was to be turned, it 
seemed to put hand turning out of the question. 

So I rigged up a shaft carrying the pulley running 
in a pair of hangers, supported at each end by a bracket 
as shown. One end was bolted to a column, and a post 
was made fast to the floor. The bore of the pulley 


was 7 in., but as we did not have a shaft of that 





size I took a Sellers coupling for a 3yg-in. shaft and 
turned the shell to fit. Then | clamped the coupling to 
a shaft of the right size, which was rigged with tight 
and loose pulleys, belting from the main lineshaft for 
a drive. 

We mounted the pulley as shown and then took a 
10-in. swing lathe and set it in front of the pulley at the 
right angle to get the crown and fastened the lathe to the 
Belting this lathe from the lineshaft to operate 
the carriage made us ready for the turning, which was 
The illustration 
shows the pulley after it was turned and covered with 


floor. 
done in a very satisfactory manner. 


leather, ready to put back on the shaft where it was to run. 
Bb. J. Craaey. 
Nashua, N. H. 


Correcting Pitch-Come Angle 
of Bevel Gears 


After several alloy-steel gears of the type shown in 
the illustration were machined and hardened, ready for 
grinding, it Was found that a face angle error of 5 deg. 
had been made at the time of turning the blanks at the 
when up the 


lathe and a corresponding errot setting 


generator for cutting the teeth. The operator succeeded 
in cutting the teeth to the correct pitch line dimensions 
The mistake 
was corrected with good results by the following method : 


at A only by unusual machine adjustments. 


Two dies were made resembling internal bevel gears, 
the lower die B having a face angle of 5 deg. and the 
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DIES FOR CORRECTING PITCH CONE ANGLES 


upper one (' having a face angle corresponding to a cor- 
rect blank. 
blocks or dies and by 
that 
proper angle of 90 deg. 


gear The gears were placed between the 


the use of a hydraulic press were 


corrected so their driving pinions meshed at the 
It was necessary to make slight 
changes in the angles of the dies and height of block D 
on the first one corrected, to allow for the spring of the 
stock, which amounted to only a fraction of a degree. 
After these gears were corrected, the grinding was done 
inside the hole and upon the back face, and they ran very 
quietly under load. 
Ropert R. Cornett. 


Providence, R. I. 
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Hand-Operated Boring Head 
One of our problems is the building of a special drilling 

machine with a column about 4 ft. high, having a cap 

that fits into the top. This is shown in Fig. 1. The core 
is almost invariably out of center. This 
boring out the top of the column a sufficient distance to 

Owing to the size of the piece, we are 


necessitates 


receive the cap. 
unable to put it either in the lathe or 
under a drilling machine, so | made the 
hand boring head shown in Figs. 2 and 
3. The plate, or spider, Fig. 2, has _ 
four arms which project down around 
the top of the column, as in Fig. 
This guides the boring bar, as can be; 
seen. 
The guiding plate is centered by * 


means of the four setscrews, the collar 
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the pencil until the slot is in front of the other fraction. 
Then the fraction in front of which the pencil stops is 
the sum of the two, mentally adding 1 when the correct 
answer is obviously more. 

To subtract, start with the slot at 1, as for adding; place 
the pencil point in the dent opposite the smaller fraction, 
and turn the disk until it is in front of the other. The 




















C’ and the capscrew or setscrew S con- 

trolling the position of cutting tool. | 

The pins P give four points of support H ? 

on the column and assist in centering i = 

the guiding plate. The tool 7 is car- 

we . F , FIG. 1. SPECIAL FIG. 2. GUIDE FIG. 2. 3ORING 
1e( » end of the boring bar B, 3 
ried in th 6 DRILLING MA- PLATE FOR BOR- BAR IN PLACE 


being held by a setscrew in the end. CHINE 
The bar is turned by the handle H and 

allowed to feed down into the work by turning back the 
screw 8. 
the bore is only 34 in. deep, the columns can be done in 
very good time. This has proved a very satisfactory 
method considering the circumstances under which it 


This makes a simple feeding device, and as 


is used. 
LEONHARD FRANK. 
Cincinnati, Ohio. 
= 


Fractional Calculator 
The simple fractional calculator shown in the illustra- 
tion is easily made from one of the circular devices for 
reading decimal equivalents distributed by twist-drill mak- 
ers, and it requires but one move of the operator's pencil, 
instead of two moves, as with the device described by Mr. 
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FRACTIONAL CALCULATOR 


Avery on page 297. All that is necessary is to make the 
holes or dents for the pencil point. 

To use the device for adding, place the point of the pen- 
cil in the hole opposite either of the two fractions to be 
added, the slot being at 1, and move the disk around with 


ING BAR ON COLUMN 
answer will then be found immediately in front of the slot. 
A little practice will enable the operator to add or sub- 
tract fractions very quickly and to tell when the sum is | 
plus the fraction given as the answer. 
Luoyp E. Porter. 
Buffalo, N. Y. 


Double Tool and Lifting Cam 


The double hooking tool shown in Fig. 1 can be used 
too advantage on planers for cutting out T-slots. It will 
do the work twice as quickly as the ordinary tool. 

The left-hand tool A is advanced *4 in. to allow the 
tool & to slide under. This brings the left-hand tool in 
front of the other, so that when these tools are moved 











HOLDING 
WORK 


CAM FOR 


HOOKING FIG, 2. 


TOOL 


DOUBLE 
TOOL 


FIG. 1. 


OUT OF 


toward center they will drop into a narrow slot, and by 
moving the knurled knob to the right the tools will begin 
to cut on both sides, one tool balancing the other. 

Fig. 2 shows a cam attachment A to go with the double 
hooking tool. When planing long platens or machine 
beds, it saves the operator a lot of lifting and worry. 
By moving the lever B 180 deg., the tool becomes either 


neutral or ready for business. A piece of hardened steel 
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C can be dovetailed in the side of the clapper as in- 
dicated, to keep this part of the head from wearing. 
Such a cam can be secured to any planer or shaper and 
will prove valuable when hooking out T-slots. 
S. Scorr. 
& . 
& 


Micrometer Height Gage 


It often happens that in certain fine work a height 
gage would come in very handy for measurements by 
the thousandths of an inch, and the usual height gage 
is not applicable because of its size and perhaps also 
because of its limitations as to fine measurements. 

The gage shown in the illustration is one made espe- 
cially for such work on the miller, planer, shaper or 
lathe, and used 
for many purposes. The 
illustration shows its use 


Woonsocket, R. 


can be 





in measuring the height 


of the steps on a steel 
block. The caliper, when 
set with the end of the 


spindle opposite the end 
of the block, 
zero. By making the post 
to telescope, as can be 


registers 


easily done, the caliper 
made to have a 
reading of two or more 


can be 


inches, as may be needed. 
The telescoping can be 
made so as to an 


gage 





inch when closed up, and 
be exactly an inch from 
end of spindle to plane 
When opened 
up for a two-inch gage it would be ready for use for any 
This telescope joint 











A MICROMETER HEIGHT 
GAGE . 
of base. 


length between one and two inches. 
should be firm and rigid of course, to maintain accuracy. 
C. D. Parkuurst. 
New London, Conn. 
3 
Reducing Pattern-Letter Sizes 


A pattern maker is frequently asked to reduce the size 
of the pattern letters on a finished metal pattern. This 
is a tedious and expensive job and one that is greatly dis- 
liked. Filing the top or face destroys the sharp lines and 
gives the letters a pad-like appearance when cast. 

My method, which does not destroy the sharp lines or 
general appearance, is to reduce the thickness of the letter 
by removing the stock from the bottom, never from the 
top. This enlarges the sand space in the letters and 
insures a clean, sharp letter and casting. 

Take a maple block about 1x2x2 in. and make a depres- 
sion in this the depth of the thickness of the letter wanted. 
To make this depression use a piece of square rod a trifle 
larger than the size of the letter to be reduced. If, for 
example, I have a wood pattern on which there are to be 
one hundred and twenty-six ;;-in. hair-line letters that 
are to be reduced to 1% the original thickness, I use a 14-in. 
square steel rod, squared on one end to make the depres- 
sion. I place the block with the square end of the rod 
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against it, in the vise and screw it By observing the 


position of the vise handle I can tell almost to the thou- 


up. 


sandth part of an inch the exact depth of the depression 
in the block. Now take a flat fine-cut file, place the letter 
face down in the depression, lay the block on the file and 
rub until the face of the blo k touches the file, which takes 
but an instant. Before adopting this method I finished 
all small brass patterns before putting on the pattern 
letters. Now I cast them on 
the pattern and have very little trouble finishing them. 
JOHN CAMPBELL, 


This was slow and costly. 


Kenosha, Wis. 


Using Compound Rest in Cut- 
ting Multiple Threads 


While building an experimental machine we had to cut 
a triple-thread screw and nut with 3 threads per inch, 
and after looking over all the lathes in the shop, found 
only one that would cut this pitch of thread. On exam- 
ination we found that it required a 50-tooth gear on the 
spindle and a 30-tooth gear on the lead screw, but as the 
50-tooth gear on the spindle was not divisible by three, 
we could not advance the spindle by thirds in the usual 
way, sO we could not use that method. Looking at the 
lead screw we found it to be 5 threads per inch, which 
made it impracticable to open the nut and move the car- 
riage to cut the second and third thread. As we wished 
to do the job as cheaply as possible, we did not want to 
make a special faceplate divided to three parts and so fig- 
ured out another method. 

After setting up the lathe to cut 3 threads per inch in 
the regular way we set the compound rest parallel with 
the work, and after setting the thread tool we took the 
first cut. The finished depth had to be 0.096 in., but 
we only cut 0.090 in. Advancing the compound 
rest 0.1111 in. by means of the micrometer adjustment 
(estimating the 0.0001 in.), we cut the second thread to 
We then moved the compound rest as 


deep. 


the same depth. 
before and cut the third thread. 
out thread. 

After roughing out all the threads we reground the tool, 
and as we used a threading tool with a removable cutter 
it did net disturb the set-up for the finishing cut. We 
then proceeded to take the finishing cuts 0.006 in. deeper, 
to finish the serew, and by using the compound rest, just 


This gave us a roughed- 


as we did for roughing out, this gave us a practically 
perfect triple thread with a very smooth finish. 

This method can be used for cutting double, triple or 
any multiple of any number of threads per inch. It con- 
sists in multiplying the number of threads per inch to be 
cut by the multiple thread wanted, which gives the num- 
ber of threads to be used in finding the proper tool depth. 
After each thread is cut the compound rest is advanced 
a distance equal to the pitch, used in finding the tool 
depth. If. for example, you wished to cut a quadruple- 
thread screw, 3 threads per inch, the calculations are as 
follows: 

After gearing the lathe to cut 3 threads per inch, set 
the slide of compound rest parallel with the work. Find 
cut depth by multiplying the threads per inch to be cut 
by the multiple thread to be cut, as 3 & 4 12. The 
depth of cut for 12 threads per in. = 0.0722 in. After 
cutting the first thread, by using the feed screw advance 
the compound rest 0.0833 in., which equals the pitch of 12 
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threads per inch; then cut the second thread. Advance same pitch as required on the stuffing box was centered 
the compound rest another 0.0833 in. and cut the third and fastened on the table before the cylinder was set 
thread; repeat for the fourth thread. for the second operation. , 

With this method any screw-cutting lathe with a com- After the thread part was turned to size, rod B, was 
pound rest can be used for cutting any multiple thread screwed into A, and clamped to the ram. This formed a 
with any given pitch, without any other attachments or 
special lead screw. It also has a decided advantage over 
the divided faceplate method, as nuts or special-shaped 
pieces may be threaded in the chuck or strapped on the 
regular faceplate. 

B. H. ALWIy. 


Bridgeport, (‘onn. 
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A Holder for Danger Signs 








A 
aCe: 

It is conceded by safety experts that the different-col- : Fae 4 leper” 
ored disk-shaped danger signs now used by many indus- fit PTT EeIny oo 
trial concerns fill an important place as a means of pre- 
venting accidents. One drawback found in using these THREAD CUTTING ON A BORING MILL 
is, there is not always a_ suitable mee 
place (or means) to hang or tack ™ lead screw running in the nut A. With this arrangement 
them up where a danger exists, and the tool was fed along the cut and by reversing the motor 
workmen are therefore exposed to > was returned to the starting point. A few cuts secured 
hazards because no place is con- — | a good thread at small expense for special equipment. 
venient to put up a sign, or it is too F, M. A’Heary. 
much trouble to provide means for | Greenville, Penn. 
this purpose. 4 


The illustration shows a danger- . 
sign holder that can be moved about Attachment for Catching 
for temporary use or fastened to the Samples of Work 
floor and used in a permanent posi- 


The illustration shows an attachment for the Brown & 
tion. It is made so that it can be 


Sharpe automatic screw machine, useful when slotting 
steel screws or doing other work that requires the use of 
oil. The idea is to have a small pan with a perforated 
bottom fastened to the chute A in the manner shown. 


used anywhere and so constructed 
that the sign can be set to a point 
directly at the danger to be avoided, 

It consists of a cast-iron base, hav- 











ing an adjustable rod about Y in. 3 a 
diameter, held in place with a bind- — —, aC Oi! Pipe 
ing-screw in the base. At the top ff NW 
of the rod an opening is sawed down A HOLDER FOR 4 \\ (A ie 
DANGER SIGNS —— i ({ )\\T NY 
a short distance through the center, <a M\\\ \\ —p 
in which to place the sign, which turns on a small pin, AG > Ae,» \ 
as shown. The binding-collar and screw near the top . ah | 
\ ( —lL- 
secures the sign in place, after the arrow-head is set to \ os! vn to’ (ft Rese 
point at the danger to be avoided. [~L1< a | QQ) | 
mn ’ . . { —+—, ) f Se 
The use of these holders will prevent many accidents , \_ = ewe « 
that would otherwise happen. Several of them should \ ‘ —— ‘| AZ & 
\ - ely GU) /T 
he made up and placed where they will be accessible at all NUK UA “NT nin 
times. s 2 TR 
. \ Yd {u | Q 
JaMEs E. CooLey Soe dl Wad {| 
Hartford, Conn. \K WS Oe 
& PAN FOR CATCHING SAMPLES OF WORK 
2 ° , . . 
Thread Cutting om a Boring When the tool setter or gager wishes to catch a few screws 
Mill preparatory to gaging them, he swings the pan under the 


chute. The perforations allow the oil to escape, leaving 

The cylinder shown in the illustration was cast with both the work and the operator’s hands clean. 
one head integral and the stuffing box designed to be No operator likes to work with oil-soaked hands any 
threaded on the outside. As the diameter of the cylinder longer than is necessary, and all oil wiped from the hands 
was greater than the swing of any lathe in the shop, the represents just so much oil and wiping material wasted. 


work was done on a 90-in. motor driven boring mill, CHARLES DOESCHER. 
the following method being used. Waterbury, Conn. 

The inside and flange were finished and the hole % 
through the head bored at one setting. A piece of 1x4- wocsented Giuss ts made by pelnting the surface with 


easily fusible glazes. After drying the glass is put in a kiln 


in. bar with center hole tapped with a thread of the ana heated sufficiently to fuse the glaze. 
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Relation Between Production 

and Cost 

The subject of the connection of burden with cost is 
so important that I must try to make my position clear 
in regard to Mr. Gantt’s proposals, as far as they have 
been disclosed by his original paper, supplemented by 
his letter on p. 385. So far as I can see, the whole claim 
made by Mr. Gantt is that embodied in italic type in his 
paper as a “general principle”: “The indirect expense 
chargeable to the output of a fac fory hears the same ratio 
lo the indirect expense necessary to run the factory at nor- 
mal capacity, as the output in question bears to the normal 
output of the factory.” Now it is to be presumed that Mr. 
Gantt supposed this discovery to be one either original 
with himself or at any rate (if really originated by the 
late F. W. Taylor, as implied in his letter) as yet unpub- 
lished, and unknown to the world at large. In my criti- 
cism of this paper on p. 209 I tried to suggest as mildly 
as possible that in so far as this “general principle” was 
true, it had been announced by me 15 vears ago, but that 
as stated it seemed to me to be too broad a claim, and 
open to doubt, unless some mage exact method than the 
ordinary percentage for burden distribution was em- 
ployed. Mr. Gantt now says that some such system (de- 
vised by Taylor) was implied, but he certainly did not say 
so in his original paper. 

The criticism I made was, therefore, that in so far as 
Mr. Gantt’s principle is true, it is not new, but that, on 
the other hand, it is only partially true, or only true under 
certain conditions. 

Mr. Gantt says quite correctly that if excess burden is 
mere waste, it is not a charge against the output actually 
realized in any period. Quite so! But we must be quite 
sure that we ascertain correctly what the amount of that 
excess burden is. A mere slide-rule calculation based on 
proportion of output today to output vesterday will not 
give it save under special circumstances. Judging from 
his original paper, that is precisely what Mr. Gnatt failed 
to perceive. 

Quite apart from the correct determination of what 
burden is actually wasted and what is actually used, an- 
other aspect of the case is commonly met with. In many 
kinds of business there is always a more or less floating 
loss of burden, due to idle equipment, which is insepar- 
able from the running of the business, and must therefore 
be paid for out of profits—that is, it must be recovered 
through the cost of what was actually made. It is this 
aspect of the case that makes manufacturers chary of 
charging all unabsorbed burden to profit and loss, even 
though it be accurately determined. And there is much 
to be said for this attitude. 

As for Mr. Gantt’s imputation that my criticism was 
due to a feeling of resentment in the old quarrel—engi- 
neer versus accountant—this is rather amusing, seeing 
that I am generally accused of taking precisely the op- 
posite side. From this I am emboldened to fancy that my 
‘tandpoint is probably pretty nearly an impartial one. | 


Was ah enyvineer before | was an accountant, and as an en 
yineel | obtained a knowledge ot what th problem Wis: 
but 


kind of engineering too, being In tact the 


accounting Is a 
science of the 


both 


arising 


it must be remembered that scientific 


measurement of values. In cost accounting these 


sciences meet, and the principles of both, out of 
special kinds of experience in each case, must be taken 
into consideration to effect a cure. 

I fear that Mr. Gantt vielded to the temptation to estab- 
lish a ecut-and-dried formula for the solving of difficulties 
that are Trequently tar too complex to vield to any for- 
mula. \ generalization Is an excellent thing if we do not 
take it too seriously and attempt to apply it without thi 
qualifications which experience suggests. Unfortunate! 
the question of burden has been befogged already quite 
enough by the fatal facility by which the simple percent- 
age method can be applied to all and sundry cases. Even 
the 


and when it does then 


sometimes correct results, 


Mr. Gantt’s formula will be cor- 


percentage method vives 


rect. But in a large number of cases it gives results ver\ 
wide of the mark, and in such cases Mr. Gantt’s formula 
will give results equally wide of the mark—unless indeed 
he applies it in some way that he has not disclosed. 
\. HlamILron CHURCH, 
New York, . ee # 
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A Fire-BuckKket Float 


On ). 161 of the American Machinist Robert R. Cornel] 
presents a sketch of a fire pail with a float in it and a sign 
sticking up above it to show when the pail was full of 
water. This is such an evidently common-sense idea that 
the sketch has already been reproduced in more than one 
publication. Fire pails are an established requirement in 
manufacturing establishments, and they are of sufficient 
importance to make it proper to call specific attention to 
them occasionally. It too often happens that when thi 
pails have been supplied the keeping of them filled, and 
filled with water not too filthy, has not been provided for, 
and they may be found, even when in place, in all condi 
tions of semiemptiness and general unreadiness for instant 
service. 

Of course to have the pails always in place is the first 
requirement, and to make sure of this we come in contact 
with another ingenious invention, also embodied in the 
sketch of Mr. Cornell, but antedating him perhaps half 
acentury. This invention is just as sensible as the other— 
until you think about it a littke—and it is no wonder that 
it has been widely adopted by those who have not done 
the thinking here suggested. 

I am here of course referring to the hemispherical bot- 
tom of the all too common “fire pail,” which makes it 
impossible for it to stand wpright without assistance. On 
account of this peculiarity the fire pails are generally 
left alone where they such an 
inconvenient thing for any ordinary use. So far the 
invention works all right; but why has it not occurred to 
everybody that this incapacitating feature of the unstable 


hang, for no one wants 
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fire pail for any general service is much worse when the 
pail is needed to put out a fire? 

When a fire begins there is almost always something 
more to be done than just to slop on a bucket of water. 
An incipient fire is most likely not in the open but more 
or less inaccessible, behind a lot of packages, in a pile of 
rubbish, under the floor or up in the ceiling, and some- 
thing has to be done with the hands before the water can 
The discoverer of the fire is very likely a watch- 
It is easy enough to see what 


be used. 
man all alone in the night. 
a handicap such a “fire pail” might be to him. 

On that point nothing more need be said. The pail is 
made with its damaging limitations as to practical use, 
and its equally incapacitating feature for handy fire serv- 
ice, merely as a sacrifice to incompetent discipline. Un- 
doubtedly the invention helps to keep the pail on its hook. 
[It can’t even stand on the floor or on a shelf, but if such 
a desperate expedient is necessary for the securing of one 
of the minor details of discipline, what can be expected 
of the management as to the maintaining of the larger 
conditions of successful business? The humpty-dumpty 
fire pails are, in my view, an institution which any self- 
respecting management should be ashamed of. They are 
also a libel on the employees, as they advertise the fact that 
the men are not to be trusted, and if a strike should be 
started against the retention of the pails it would have 
more justification than some strikes I have known. 

TECUMSEH SWIFT. 

New York, N. Y. 

R 
Checking Tools Out of the Crib 

Your editorial entitled “Checking Tools Out of the 
Crib,” on p. 302, brings to my mind some of the objec- 
tions that I have noticed from time to time that have 
occurred and will continue to occur wherever the check- 
ing system in the tool crib is used. I will begin by saying 
that I believe that the checking system gives fairly satis- 
factory results in a small shop where the men all work 
harmoniously, but where anywhere from 80 to 150 men 
have to get tool supplies from the same crib the cherking 
system does not seem to give proper results. 

In order to get quick service from the tool crib under 
the checking system the boys in the crib must know the 
name and check number of every one who uses the tools. 

If Smith calls for the %-in. drill and the boy places his 
check on the 34-in. drill hook (which is not an unusual 
occurrence) it makes Bill Brown mad when he goes down 
to the other end of the room to Smith’s bench on what he 
calls a fool’s errand and finds that Smith has a %-in. 
drill instead of having the °4-in. drill which he is looking 
for. 

Or the boy may tell Jack Downs that all the 5g reamers 
are out and that the man who works nearest him who has 
one of the reamers is Bill Brown. Bill says the boy is 


mistaken. Jack has to go back to the crib and report 
“nothing doing.” The boy then gets busy and shows Bill 


his check for the reamer, and as Bill has nothing to prove 
that he has not got the reamer, he must stop work and 
collect all the tools that he has loaned from the crib in 
order to prove his case. 

When a man has not used a tool for some time he for- 
gets that he has taken it out of the crib; and if the boy 
asks him for it and he cannot find it there is usually an 
argument right away, and arguments waste time and do 
not help to promote shop discipline. 
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It is a very easy matter for the boy to lose one of the 
round brass tool checks, for usually when one is dropped 
on the floor it has a habit of rolling into some dark corner 
where it cannot be found. Some men when they find that 
the tool boy has lost certain checks will take great delight 
in keeping the tools under cover for private use while 
those who are not scrupulous do not hesitate to purloin 
them. 

The foregoing are just a few of the unpleasant incidents 
that occur from time to time under the checking system. 
We will now briefly take up the loan card system as used 
in the tool crib and see how it works. 

The loan card is a small card which usually contains 
three lines, on the first line of which is written the nam: 
of the desired tool, on the second line the name of the 
man who borrows the tool, and on the third line the date 
issued, which is stamped on with a rubber stamp by the 
hoy in the crib. 

The loan card speaks for itself at all times, and in case 
it is wrongly placed by the boy it tells the name of the 
tool loaned out, and therefore saves unnecessary argu- 
ments. 

In case the boy should lose a card the man would hesi- 
tate to retain the tool, knowing that if the card turned up 
later it would create trouble. 

I know of but two objections that can be urged against 
the loan-card system. One is that it takes time to write 
out the cards. The other is that they get soiled from fre- 
quent handling and at times become unreadable. 

It should not take longer than 20 sec. to write out a 
loan card, and this time can be made up to some extent if 
the man will ask for the tool desired on reaching the crib 
window and will write out the card while the boy is wait- 
ing on him. In order to facilitate this a supply of loan 
cards and sharp lead pencils should be kept within easy 
reach. 

One way to overcome the trouble of soiled cards is to 
have a duplicate card made out with pen and ink to re- 
place any card that becomes unreadable. The new card 
should be filled out by the man in charge of the crib and 
destroyed by him when the original card is given back 
to its owner. Another way that will help to prevent soiled 
cards, and incidentally save considerable time, is to have 
the tools that are out collected at least every two days. 

CHARLES DoESsCHER. 

Waterbury, Conn. 
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Guarding School Machinery 


Your editorial on page 1058, Vol. 42, on guarding 
machines in schools is very much to the point, for pre- 
vention in this case is certainly much cheaper than cure, 
supposing that a cure is possible. 

The dangers that lurk in removable guards impressed 
me as the result of an accident to a youth a few months 
ago. In this case the gearing which took one finger 
and the end of another was provided with a guard, but 
this had been removed and was not replaced before the 
motor started. 

There should be some device or warning which will 
insure protection by being always there when needed, 
particularly when we consider that one accident costs 
far more than suitable prevention against it. 

G. S. Bow.ina. 

London, England. 
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Economy and Safety in War- 
Material Manufacture 


If current reports be true, the opening of Congress will 
see a clash between those who feel that all munitions 
should be built in government shops and those who want 
the work alli placed in private plants. We have already 
pointed out the fallacy of the former plan as originally 
proposed, as this would mean the erection of huge plants 
which would stand idle most of the time. 

All must appreciate, however, the desire to keep the 
question of personal profit out of the movement for a ra- 
tional preparation for defense, knowing, as we do, that 
there have been grave scandals, even includirg the incit- 
ing of conflict, to further the sale of arms and ammuni- 
tion. On the other hand, the advocates of the large gov- 
ernment shops for war materials must show clearly that 
they are not in any way interested in the equipping of 
such shops before they can claim all the virtues, as their 
establishment would compel the purchase of immense 
quantities of machinery. 

The present crisis has given us the opportunity of 
earning how to make munitions in many different kinds of 
shops, and has shown very clearly that the cheapest 
and best way to secure such supplies is to utilize the 
shops already in existence. These should be classified by 
card index or otherwise, with their capacities clearly 
shown. 

Should an emergency arise which required a rapid in- 
crease in the available supply of munitions, the logical pro- 
cedure would be to utilize to their fullest extent the shops 
already available. And to prevent any charges of undue 
political influence, these shops can be commandeered by 
the Government, to be run by the regular shop force, but 
subject to government orders and at prices which can be 
fixed so as to be fair to all concerned. For it must be 
remembered that enormous profits paid on munitions add 
materially to the inevitable burden of taxation which is a 
result of any armed conflict. And this burden must be 
shared by all—the soldiers who are fortunate enough to 
return from the trenches and the widows of those who do 
not, as well as those who stay at home and have, in pre- 
vious wars, waxed fat on army contracts. 

Such an emergency would give patriotic American shop 
owners a chance to disprove the charge that we are only a 
nation of money-getters and to show that everyone 1s 
at least willing to sacrifice dividends, if by so doing we can 
insure against a useless and crushing armament in times 
of peace and against unnecessary cost in war. 

Now is the time to take an account of shop resources, to 
find out what shops could be utilized in case of emergency, 
what material they could make and how large an output 
can be counted on. Let this be carefully prepared by men 
who are thoroughly familiar with manufacturing methods 
and who, working with the officials of the army and navy, 
can do more for effective preparedness than can be accom- 
plished in any other way. 


Editorials 





The Problems of Inspection 


Inspection is easily the greatest problem of duplicate 


manufacturing. The more intricate the mechanism and 
the more accurate the work required, the greater this 
problem becomes. 

It is comparatively easy for the drafting-room to give 
the dimensions desired; and while it is a more difficult 
task to decide upon tolerances, even this is much easier 
than to inspect the work after it is made. For proper 
inspection—and by that we mean inspection with suffi- 
cient good judgment to reject what is unfit and to use 
all that will do the work perfectly—is most difficult. 

Inspection must be rigid to prevent unsuitable work 
being sent out, and this means the setting of fixed stand- 
ards which must not be set aside except by someone with 
authority. Combining this authority with good judg- 
ment is a more serious task, making a really good chief 





inspector as rare as he is valuable. 

One large plant manufacturing a high-grade product 
in great quantities has adopted a novel plan with ex- 
cellent results. This is nothing less than inspection by 
piecework, girls being employed for this purpose, and 
held to extremely small limits. 

The work is inspected in lots of 100. 
another inspection room, where a few pieces are selected 
at random for further test. Should any of these show 
the slightest defect, the whole lot must be retested and 
the inspector loses her pay for the lot. This acts as a 
severe check on the first inspection, and the quality of 
the work passed under this system has improved over 
the day-work plan. 

This, however, is not the most important part of the 
system. Rigid inspection is not especially difficult in 
any line of work. It is the injection of such flexibility 
that ties it up with good, common machine sense that 
is the difficult problem. What really counts is to know 
what disposition to make of the pieces rejected by the 
first, inflexible inspection. 

So far as the first inspection is concerned, all its re- 
In reality these rejects go through 


These go to 


jections are scrapped. 
a second inspection, in which the element of personal 
judgment enters for the first time. If the experience 
of the inspector tells him that the piece is perfectly 
serviceable, it goes back into stock. 

Such a method not only saves money for the manu- 
facturer, but it also saves time for the purchaser, the 
latter being particularly valuable at the present time 
in the case of shells and other ammunition. Delay in 
the shipment of shells has too often been due to inspectors 
who were either devoid of mechanical judgment or were 
not permitted to exercise it. 

This, in too many cases, is due to the fact that the 
specifications, as well as the inspection, are left to men 
who have not had a broad mechanical training. It is 
high time that all nations, our own included, realized 
that, valuable as military training may be, it cannot in 
the nature of things fit its officers to handle manufac- 
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uring problems as well as civilians whose lives are spent 
in this work. 

A change of this kind would be beneficial in every 
way. It would allow military officers to perform other 
duties for which they are much better fitted; it would 
utilize the skilled civilian to the best advantage, and 
above all it would insure the production of ammunition 
and other supplies of the required accuracy, in the short- 
est time and at the lowest cost. 

It must not be assumed, however, that good inspectors 
can be had for the asking, even from the best shops, 
for this is one of the greatest problems that confront 
the works manager today. There are, to be sure, thous- 
ands of men who can read a micrometer to a tenth of 
a thousandth and use a snap gage with just the right 
“feel,” but these are not nearly as important as a goodly 
supply of that uncommon commodity known as common- 
sense, coupled with the actual experience necessary to 
determine whether a thousandth more or less affects the 
value of the particular piece under inspection. 

This, although it may sound very unmilitary, is one 
of the vital factors in case of hostilities and should be 
recognized and acted upon without delay. Let there be 
organized an inspection board to inspect all materials, 
subdivided according to product, but under one general 
head. 

Such a skeleton organization cannot be worked out 
too and can be utilized in times of peace as 
well as of war. This can command the services of the 
best men in the country, and that it will receive the 
hearty support and codperation of army and naval off- 
cials can hardly be questioned. 

Such an organization can be built up quietly and ef- 
fectively and will save more time and money than any 


soon, 


other one step we know of. 


A Rational Basis for Shop 
Lighting Legislation 


The efforts to place shop lighting on a standard basis 
in such states as Wisconsin and New York have resulted 
in more or less satisfactory legislation dealing with the 
problems of shop lighting. 

Four ways present themselves for accomplishing much 
needed improvements: First, on a basis of the resulting 
economic and the indirect advantages secured to any shop 
through lighting improvements; second, the activity of 
managers and executives in better shop environment due 
to the influences of public opinion; third, the important 
bearing of adequate light on accident prevention, especial- 
ly in those states having compensation laws; and fourth, 
legislation, or compulsion of the industries by law to abide 
by certain regulations drafted to place all shop lighting 
on at least a standard minimum footing. 

Better results can doubtless be secured, in general, 
through popular and specific education, which in turn 
leads to the needed improvements from the first three of 


these contributory causes. The fourth, legislation, must 


be mainly relied on to accomplish a certain minimum 
standard of illumination and also to compel the ignorant 
and willfully neglectful to fall into line. 

As an illustration of the truth of these statements it is 
only necessary to point out the prevalence of many indus- 
trial concerns located in states not having lighting legis- 
lation, where the standards of artificial lighting are ma- 
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terially higher than those required; for example, in thy 
shop-lighting orders of Wisconsin. 

The stimulus for these improvements has come, n 
doubt, as a result of the growing intelligence on the part 
of shop authorities in matters typified by the returns 
of good light in a larger and better product. As a first 
point, therefore, in the drafting of shop lighting-code ar- 
ticles, it would seem that specific legislative articles wil! 
be made more valuable and also more easily enforceable, 
if they are accompanied by sufficient explanation to make 
them clearly intelligible to those to whom the laws apply. 

One of the weaknesses in the Wisconsin laws seems to 
be the manner of expression in one of the requirements; 
namely, that the illumination for ordinary shop work must 
be equivalent to that produced by a one candlepower 
lamp hung 10 ft. above the floor for each 4 sq.ft. of floor 
area. It is a matter of common knowledge that a tung- 
sten or Mazda lamp installed under these conditions with- 
out a shade or reflector may give a very inadequate result. 
Shades and reflectors are mentioned in these orders, but 
in the form of supplementary notes and from appearances 
outside and apart from the specific articles of legislation. 

The Wisconsin orders, representing as they do probably 
the first and most concerted effort thus far made in this 
country to draft lighting legislation into a workable code, 
are commendable and merit leniency in criticism. But 
it would seem that to establish a minimum working quan- 
tity of illumination on work benches and machinery, a 
code of this kind should contain specific intensities of 
light on the work itself for various cases rather than refer 
merely to the mounting of a certain number of candle- 
power a certain distance above the floor area. 

There is of course a peculiar difficulty in drafting a code 
for shop lighting. The field is complex and the ramifica- 
tions of shop plants so great that definite rules, from any 
one standpoint, cannot be developed to cover every case. 
This leads to the thought that the logical method of pro- 
cedure would be to draft rules that will cover a num- 
ber of representatives cases so distributed as to include 
the extremes. 

The placing of any given shop section in its proper class 
when not falling clearly under any of the headings of 
such a code could then be made on an engineering basis. 

Among the most important items which an ideal shop- 
lighting code could well include is that of davlight and 
This 


feature is one which is apt to be neglected, especially 


the proper design and location of shop windows. 


in old buildings, and even in new structures where the win- 
dow area in itself is adequate the installation of suit- 
able shades and awnings is as yet far from standardized. 

Next might come the general classification of shopwork 
with the minimum and desirable intensities of illumina- 
tion, with some reference to the kinds of lamps available 
and methods of location. Much might also be said re- 
garding the enforcement of sufficient light for roadways, 
vards and places not usually frequented about shop build- 
ings, as well as for stairways and passages, as a means of 
accident prevention. 

The time has arrived when adherence to the modern 
ideas of shop lighting has become an economic necessity. 
To the wide-awake shop, legislation need be only a guide. 
It is reasonable to believe that the productive and other 
returns from good light can usually outweigh in their 
influence that resulting from the demands made by leg- 
islative commissions. 
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: Shop Equipment News 





Eight-Spindle Drilling Machine A cast-iron base is used into which a cold-rolled bar 


os ; ge is fitted, to permit the use of a graduated indicator sliding 
rhe machine shown is made by the National Automatic 


Tool Co., Richmond, Ind., and is known as its No. 
12. The machine is equipped with the company’s regu- 
lar attachments for throwing in or out the power feed 
or making adjustments. There are two changes of power 


vertically on the bar, and can be so adjusted as to permit 























INSERTED-TOOTH SETTING DEVICE 


the assembling with speed and accuracy of blades up to 76 


in. diameter. 

The proper size arbor is furnished with this device to fit 
blades from 12 to 76 in. diameter. The stand is provided 
with the conventional form of bas: 

% 


Collapsible Tap 
The collapsible tap shown 1s designed to be eS per ially 
adapted for tapping shells. 
The tap Is adjusted from the front end by means of a 











hardened setscrew, 32 threads per i h. through which an 





EIGHT-SPINDLE DRILLING MACHINE accurate and positive adjustment is obtained. The screw 

at the rear end is for adjusting the tension on the throw 

feed, and the spindle speeds are 350, 526, 680 and 1020 off or tripping spring in order to facilitate operation 
r.p.m. The machine is also equipped with a tapping at- 
tachment. The rear cone has two steps, 10 and 12 in. | 
] 





diameter, and is planned to run 600 r.p.m. The work 
table is 15x18 in., and the machine is 9 ft. high, occupy- 
ing a floor space of 20x40 in. It weighs about 2000 Ib. 


— 
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Inserted-Tooth Setting Device 


The device shown was developed by the Hunter Saw 
& Machine Co., Pittsburgh, Penn., for accurately and 
rapidly setting teeth of inserted-tooth saw blades. 

It is generally recognized that to obtain the best results 
from the use of inserted-tooth saws, each tooth must do 
its proportionate share of the work, which can only be 
accomplished if the teeth are adjusted to the proper 
height. To secure accuracy the indicator at the top of 
the blade registers to one-thousandth part of an inch. COLLAPSIBLE TAP FOR SHELL WORK 
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All parts of the tap subject to wear are hardened and 
ground; the chasers are made of high-speed steel. The 
tap may be used either in a turret head or attached to a 
live spindle. It is a recent product of the Victor Tool 
Co., Waynesboro, Penn. 


eos 
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Filing Machine 


In response to a demand for a larger filing machine, 
the Robinson Tool Works, Inc., Waterbury, Conn., has 
brought out its No. 214 machine, as shown herewith. 

















FILING MACHINE 


This makes it possible to handle a heavier class of die 
work in addition to the smaller sizes. It can use either 
regular files or the special files with 14-in. shank supplied 
by the maker. The table is adjustable to any angle nec- 
essary for die clearance. The top plate is 8 in. square, 
the height from the bench being 9%4 in., and the stroke 
of the file, 144 in. The machine makes 600 strokes per 
minute and weighs 51 Ib. 
as 


High-Speed HacKsaw Machine 


It will be observed that the machine shown has been set 
low on a solid foundation and made especially heavy 
in order to secure desired rigidity. 














HIGH-SPEED HACKSAW MACHINE 
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A large pan around the bed, with an accessible 9-gal. 
tank, divided and screened for chips, is provided integral 
with the bed casting. The power section, or head of the 
machine, carrying all the working parts, swings on a shaft 
center designed to produce a steady, silent motion and to 
provide the full-length stroke of the blade at any angle. 

Two speeds are obtainable by simply shifting the start- 
ing lever, no countershaft being necessary. The descent 
of the blade may be stopped at any point and is cushioned 
by lever control permitting the blade to engage lightly 
no matter from what point the frame is started. When 
the cut is completed the machine stops without jar, the 
oil dashpot under the bed acting as a cushion. The blade 
frame is of the extension type and holds blades of any 
length from 12 to 17 in. 

The swivel-jawed vise of the machine has a capacity of 
9 in. The rear jaw may be set at any angle up to 45 deg., 
in either direction. The front or sliding jaw 
accommodating and will adjust itself to the angle of the 
fixed jaw or to any irregular surface. The vise may be 
advanced along the table of the machine to double the 
capacity of the blades on small work. It may be removed 
entirely from the machine and when necessary bolts and 
clamps may be used instead. Automatic lift of the saw 
frame as well as knock-off are provided. 

The machine has a capacity for cutting stock up to 9 in. 
square, and occupies a floor space of 5 ft. 3 in. by 2 ft. 
8 in. It weighs 845 lb. It is the latest addition to the 
line made by the Massachusetts Saw Works, Springfield, 
Mass. 


is self- 


# 
Pressed-Steel Work Cabinets 


The line of pressed-steel work cabinets represented by 
the accompanying photograph was designed to provide 
secure and convenient storage facilities for special dies, 
blueprints, 
Substantially constructed 
of formed sheet 
each cabinet is equipped 
with a solid and rigid top 
which can be for 
laying out work or hand- 
ling heavy parts. The 
height of these cabinets 
is such that they fit read- 
ily under the mechanic’s 
machine or at its end, 
where they are out of the 
way. Each cabinet is divided into two compartments, 
with individual locking facilities. A mechanie and his 
helper can share one cabinet between them, each occupy- 
ing one compartment. This feature is valuable also where 
day and night shifts are employed, one man operating the 
machine in the daytime and the other at night. These 
pressed steel work cabinets are the latest addition to the 
line made by the Berger Manufacturing Co., Canton, Ohio. 


i} 


Monel Metal May Be Forged by heating it to a temperature 
of from 600 to 900 deg. C. or from 1112 deg. to 1652 deg. F. 
It is preferable to heat the metal in a muffle furnace, although 
it can be done in a gas or oil-fired furnace where a neutral or 
slightly oxidizing flame nearly free from sulphur is main- 
tained. It is important in forging work that there should be 
the least possible loss of time in the handling when the 
metal is withdrawn from the furnace, as Monel metal loses its 
heat very quickly. 


tools, ete. 





steel, 


used 
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Pneumatic Spring-Banding 
Press 


By E. V. ALLEN 


A pneumatic machine used for pressing the hot bands 
around locomotive springs is here shown. It is in use 
in the shops of the Rock Island R.R., in Silvis, Ill. It is 
unusual in that it was made specially for this purpose, 
and no old air-brake cylinders were used, though other- 


PNEUMATIC SPRING-BANDING PRESS 


wise it differs but little from dozens of others to be 
found all over the country. Both cylinders are worked 
from a single lever, and the usual blocking is placed 
between the the rams and the band to be 


compressed. 


ends of 


co 
Specifications for Openhearth 
Automatic Screw Stock 


The following standard specifications for cold-drawn 
openhearth steel for automatic screw stock were presented 
at the recent convention of the American Society for 
Testing Materials. They follow the specifications for bes- 
semer automatic screw stock that were adopted last year. 

1. Requirements—These specifications cover a_free- 


cutting steel of any specified section suitable for high- 
speed screw-machine work, leaving a smooth finish after 


machining. 

2. Manufacture—The steel shall be made by the open- 
hearth process and shall be cold-rolled or cold-drawn or 
turned to size. 

3. Chemical Properties 
following requirements as to chemical composition : 


The steel shall conform to the 


0.15 to 0.25 per ceut 
0.60 to 0.90 per cent 
not over 0.06 per cent. 
0.075 to 0.15 per cent 


Carbon. . 
Manganes« 
Phosphorus 
Sulphur. . 


4. Tests—Samples for analysis shall be taken by ma- 
vhining off the entire cross-section of the bar or by drill- 
ing parallel to the axis of the bar at any point midway 
between the center and surface with a drill not under \% 
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nor over 34 in. in diameter. Samples shall be clean, free 
from oil, uniformly fine and well mixed. 

5. Permissible Variations—The variation from the 
specified diameter, or distance between parallel faces, and 
the allowable eccentricity shall not exceed the following 


limits: 


PERMISSIBLE VARIATIONS 


Over- 
Size Eccentricity 
0.5% of diameter 
0.0015 in 
0.0020 in 
0.0025 in 


Diameter Undersize 


Up to and including 0.3 in 0 
Over 0.3 in. to and including 1 in 0 
Over 1 in. to and including 2} in 0 
Over 2} in.... 0 

6. Finish—The material shall 
defects and shall have a bright, smooth surface. 

7. Inspection—The manufacturer shall afford the in- 
spector, representing the purchaser, free of cost, all rea- 
sonable facilities to satisfy him that the material is be 
ing furnished in accordance with these specifications. 

8. Rejection—Material which fails to conform to the 
above specifications will be rejected, and the manufacturer 


1% of diameter 
0.003 in 
0.004 in 
0.005 in 


be free from injurious 


shall be notified. 
Revolving Table for Free-Hand 
SKetching Work 


By J. A. 


The illustration shows how an ordinary drawing table 
was changed so that free-hand sketching could be done 
The top of the table was removed and 


LUCAS 


more effectively. 
a circle of 12 in. radius was scribed and the hole cut with 


a fretsaw. A steel ring A was turned with a groove to 


—_ 








REVOLVING TABLE HANDY FOR SKETCHING 
receive steel balls and was fastened with screws under the 
table. A flat brass ring B was fastened so as to rest on 
the balls. An offset to the round 
piece after it was set in position. 

The ;,-in. balls were placed in position before the 
The top of the desk was then 


The drawing, when 


ring C was attached 


round piece was set in. 
planed off and made ready for use. 
fastened on the circular piece, could be turned to any 
angle desired. 

% 
being in the fire, and this 
up of 1 part sulphuric 


Brass Acquires a Black Scale by 
is best remedied by acid pickle made 
acid and 9 parts water. Use this solution hot and in a short 
time the will be removed, leaving the brass red It 
should then bright-dipped, give it a uniform bright 
color. 


scale 


be to 
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METALS—Very little business is being done in copper and 
the price continues to decline, the present quotation being 
ise. for electrolytic and 18.5c. for lake, in carload lots. Slight 
activity occurred in tin but it is now selling at 25c. Lead 
has dropped to 4.75c. in an inactive market. Spelter is easy 
as 5.5e. 

PIG IRON—Quotations were current as follows at the 
points and dates indicated: 

Aug. 27, July 30, Sept. 3, 

1915 1V15 1914 

No. 2 Southern Foundry, Birmingham $11.00 $10.00 $10.00 
No. 2X Northern Foundry, New York. 15.50 | 14.25 14.50 
No. 2 Northern Foundry, C wore 13.50 13.00 14.00 
Bessemer, Pittsburgh... .. a 16.45 15.20 14.90 
es ideas cece aacwedn 15.45 | 13.95 13.90 


MISCELLANEOUS METALS— 


Aug. 27, 

1915 
Copper, electrolytic (carload lots)... 18.00 
as : 35.00 
Lead oF eganay 4 70 
Spe errr iiveewaiirs 15.50 
Copper sheets, base. . : 23.00 
Copper wire (carload lots). 28 .00 
Brass rods, base ‘ 26.25 


SE MEE, WROD. cnccees cess eneeascn 3 
Brass sheets... 
Solder 4 and } (case lots) 


9 


1.00 


26.25 


NEW YORK 





| July 30, | Sept. 3, 
| 1915 | 1914 
——Cents per pound— _ 

19.50 | 12.50 
36.50 | 39.50 
5.75 3.90 
21.00 6.15 
24.50 | 18.00 
27.50 15.00 
26 25 13.62} 
28.50 16.00 
26.25 13.87} 
26.50 25.00 


24.50 


STEEL SHEETS FROM JOBBERS’' W 

Aug. 27, 

1915 

ks cad enacunenaedinn 2.60 
No. 26 Black.. 2.50 
Nos. 22 and 24 Black............... 2.45 
Nos. 18 and 20 Black 2.40 
No. 16 Black.. 2.35 
No. 14 Black.. 2.25 
No. 12 Black 2.20 
No. 28 Galvanized §.25 
No. 26 Galvanized 4.95 
No. 24 Galvanized 4.80 


STEEL SHAPES 


FROM JOBBERS’ WAREHOUSE, 


AREHOUSE, 


—Cents per pound— 
60 


| July 30, 
| 1915 


2 

2.50 
2.45 
2.40 
2.35 
2:25 | 
3 | 
5.50 
5.20 
5.05 





WA toto toto tonto 


NEW YORK 


Sept. 3, 
1914 


70 
60 
55 


NEW YORK 





Aug. 27, | July 30, | Sept. 3, 
1915 | 1915 | 1914 
- ——Cents per pound— 
Steel angles base. . 2.05 1.95 | 1.85 
Steel T’s base... 2.10 2.00 1.90 
Machinery steel (bes ssemer). 2.00 1.90 85 
COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York. 
Thickness of ——Outside Diameter in Inches os — 
Wall, B.W.G } i j 3 i 1 1} 
99 6.75 6.75 6.75 7. 37 8.68 9.35 10.26 12.42 
Is 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.7: 
11 16.83 20.09 23.52 26.79 32.85 
DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65° off; second grade, 40% off, and first 
grade, 25% off. 


At these discounts the 


net prices are 


as follows: 


ROUND POLISHED DRILL ROD 

First Second Third 

Size, in. Grade Grade Grade 

#} to 1} in..... 37. 50¢ 30. 00e. 17. 50e. 

# to 7 in..... 41. 25e, 33. 00e, 19 25¢ 

rs to $in..... $5. 00e 36. 00e. 21. 0c. 

0.178 to 0.4218 56. 25¢ 45. 00¢ 26. 25¢ 

0.125 to 0.270 62. 25e. 49 S80e. 29. O5e. 

0.202 to 0.120...... 67 50e 54. 00e 31. 50e 
ANTIMONY—Due to an exceptionally dull market, prices 
have declined, Cookson's is now selling at 45 to 50c. per Ib., 

Hallett’s, 42 to 45c. and other brands, 38 to 40c 
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OLD METALS—No improvement has taken place and prices 
are nominal, as follows. Dealers prices in New York are 
follows: Copper, heavy and crucible, 15c.; copper, heavy and 
wire, 14.5¢c.; copper, light and bottoms, 12.5c.; brass, heavy, 
9.5¢c.; brass, light, 8c.; heavy machine composition, llic.; No. 1 
yellow rod brass turnings, lic.; No. 1 red brass or composi- 
tion turnings, 10c.; lead, heavy, 4c.; lead, tea, 3.75¢.; zinc, 
scrap, 8c. 


as 


SWEDISH (NORWAY) IRON—The miarket at present i: 


exhausted. It is impossible to meet demands and quotations 
have been withdrawn. 

COKE—Furnace coke is still dull and inactive and for 
foundry coke the demand has improved. The market is 


quotable as follows: Prompt furn: -. $1.50 @1. 55; contract to 
Oct. 1, $1.65@1.70; contract to Jan. $1. 85@2; prompt foundry, 


$2. 25@ 2.60; contract foundry, $2 j0G2 60, per net ton at ovens 


SEAMLESS DRAWN TUBING (Iron Pipe Sizes)—There has 
been a slight slump in the prices of brass and copper shapes 
Current prices from jobbers’ warehouses are as follows: 


Cents per pound 

Diam., In. Brass Copper Diam., In. Brass Copper 
eer 31.00 29.50 Ee ae ee 32.50 30.50 
BS ie sax am 31.00 29.50 i ean a meade o-ee 33.50 31.50 
Gia «.& oireemae 31.00 29.50 1, See ee 35.50 33.50 
De SG a4 a0 aw ee 31.00 29.50 a Gitte yes ots 37.50 35.50 
as aw ang eaten 31.00 29.50 a. Deke bn Gas 38.50 36.50 
2% 31.00 29.50 : ee ae eer 40.50 38.50 
3 31.00 29.50 ep ee eee 42.60 40.60 
MACHINE BOLTS—The current market price is 70 and 
10% off the list price. To steady customers and for large 


orders more generous concessions are made. At the above 
discounts the net prices per 100 are as follows: 








Diameter 

Length i 2 } i ? 1 in. 

1} in $0.46 $0.65 $1.39 $1.94 $2.84 $4.07 

2 in 0.48 0.69 1.50 2.07 3.02 4.32 

2} in 0.50 0.73 1.60 2.21 3.21 4.56 

i See ea 0.53 0.79 1.71 2.34 3.40 4.80 

eb Oi cteeennss 0.55 0.82 1.8) 2.48 3.59 5.04 
MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats. For prices of square and 





hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 
HOT ROLLED ROUNDS 
10,000 Ib. 2000 Ib. 500 Ib. Less than 
Size, in. and Over and Over and Over 500 Ib 
vy to 24.75c. 26. 25c. 27 . 25c. 
} to 1f.. 24. 00e. 25.75¢. 26. 75e. 
1¢$ to 2}. ; 25.00c. 26. 75e. 27. 75e. 
24 to 4 26.75e. 27 . 50e. 28. 50c. 
HOT ROLLED FLATS 
Width in Inches——————. 
Thickness, in. } tol to 2} 2} to 6 
} to ye. 29 .00e. 28. 0Ce. 
RRB IE op a aaa 28. 00e. 27. 00e. 26. 00c. 
BOO Be cance ew eageeee ce 26. 00¢e. 25.00c. 
STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 
York: 
Diameter, Diameter, Diameter, 
in Per 100 lb. in. Per 100 lb. in Per 100 lb. 
i $4.10 a $2.60 4% $3.00 
3.60 35 2.60 5h 3.10 
‘, 3.00 3} 2.75 2} 3.35 
; 2.80 33 2.85 6} 3.60 
; 2.70 4 2.90 63 3.85 
STANDARD PIPE—Prices held fairly steady. The market 


resulting in 
Pittsburgh, 


an 


pipe has diminished slightly, 
the 


For carload lots f.o.b. 


for 


increased 


galvanized 
discount. 





discounts are as follows: 

Black Galvanized 
% to 2-in. steel, butt welded ............ 79% 63% % 
2% to 6-in. steel lap welded .... 78% 6214% 
5 Oe Bee ee. EE noc buen ccces 76% 584° 

c-——__Cent s—_{ r Cents 

Diam- Galvan- Diam- Galvan 
eter Black ized eter Black ized 
% lin 2.43 4.19 5-in 32.56 55.50 
l-in 3.57 6.20 6-in. 42.24 72.00 
1% -in. 4.83 8.39 7-in. 57,12 98.77 
1%-in 5.77 10.03 8-in 60.00 $1.03 
2-in. 7.77 12.55 9-in 82.80 1.43 
2%-in 12.87 21.93 10-in. 98.99 1.70 
3-in 16.83 28.68 ll-in $1.11 1.92 
4-in 23.98 40.87 12-in 1.21 2.10 
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NEW ENGLAND STATES 

The Burlington Evaporator Co., Burlington, Vt., has award- 
ed the contract for the construction of a plant to manufacture 
maple sugar evaporators. 

The contract has been awarded for the construction of two 
additions to the plant of the New England Westinghouse Co., 
East Springfield, Mass. The estimated cost is $75,000. 
Lawrence, 


We are advised that the Lenox Motor Car Co., 
Mass., wiil build a concrete factory. Gilman & Ames, 8 
Congress St., Boston, Mass, is Arch. 

The contract has been awarded for the construction of a 


1%-story, 28x36-ft. garage for James T. Smith, 717 County 
St., New Bedford, Mass. L. E. Destremps, 251 Union St., is 
Arch. 

Work has been started on the construction of a one-story, 
42x78-ft. garage for Joseph Christman, 35 Briggs St., New 
Bedford, Mass. The estimated cost is $4000. 

Work has been started on the construction of a two-story, 
40x65-ft. addition to the machine shop of the Morse Twist 
Drill Co., 170 Pleasant St., New Bedford, Mass. The estimated 


cost is $4000. 
The American Tube Co., 19 Oliver St., Boston, Mass., has 
awarded the contract for the construction of a rolling mill 


at Somerville, Mass. C. R. Makepeace & Co., Butler Exchange 
Bldg., Providence, R. L, is Arch. Noted Aug. 19. 

The Spencer Wire Co., Spencer, Mass., will build a four- 
story, 48x110-ft. mill. H. W. Goddard is Pres. Noted Aug. 12. 

The contract has been awarded for the construction of a 
one-story, 170x300-ft. addition to the plant of the Bosch 
Magneto Co., Springfield, Mass. 

The contract will soon be awarded by Eugene Schwender, 
Arch., 161 Devonshire St., Boston, Mass., for the construction 
of a garage at Winchester, Mass., for W. F. Schraaft, 160 
North Washington St., Boston, Mass. 

Simeon Klein, Ashburton St., Providence, R. L, has awarded 
the contract for the construction of a one-story, 46x100-ft. 
brick smelting plant. Noted Aug. 5. 

The Remington Arms-Union Metallic Cartridge Co., Bridge- 
port, Conn., has awarded the contract for the construction 
of three factories on Barnum Ave., to cost about $500,000. 

B. W. White, 390 State St., Bridgeport, Conn., has awarded 
the contract for the construction of a 41x76-ft. concrete 
addition to his garage. 

The Bristol Brass Co., Bristol, Conn., will build a 125x300- 
ft. factory to cost $30,000. 

The Abbott Ball Co., Elmwood, 
story addition to its factory. 

Work has been started on the construction of a two-story, 
31x147-ft. brick garage on Temple St., New Haven, Conn., for 


Conn., will build a two- 


P. J. Kelly. The estimated cost is $16,000. W. H. Allen is 
Arch. 

Vaast Bros., Chestnut St., Norwalk, Conn., will build a 
two-story, 60xS80-ft., hollow tile and concrete addition to its 
garage. 

The Mechaley Auto Co., Stamford, Conn., pians the con 
struction of a two-story, 100x100-ft., tile and concrete garage 
on Summer St. The Harris Construction Co. is Arch. 


ATLANTIC STATES 
Depew, N. Y., has awarded 
two-story, 75x200-ft 


MIDDLE 


The Gould Storage Battery Co., 
the contract for the construction of a 
addition to its plant 

The Empire Axle Co., 
capital from $20,000 to $100,000 for 
its plant. 

The American La France Fire Engine Co., Elmira, N. Y., is 
building an addition to its plant, estimated to cost $50,000 

The Monmouth Garage Co. will build a four-story, 50x100- 
ft. garage at 226-228 East 54th St., New York, N. Y. (Borough 
of Manhattan) 

Crowther Motor 


Dunkirk, N. Y., has increased its 
the purpose of improving 


Co., Rochester, N. Y., is having plans pre- 


pared for the construction of a one-story, 60x300-ft. automo- 
bile factory. 

The Rome Brass & Copper Co., Rome, N. Y., has awarded 
the contract for the construction of a one-story, 140x200-ft., 
brick and steel addition to its casting shop Noted June 17. 

The Syracuse Malleable Iron Works, Syracuse, N. Y., is 

the construction of a one-story, 110x140-ft 


receiving bids for 


addition to its foundry 


The Union Forging Co., Union, N. Y., has awarded the 
contract for the construction of a one-story, 115x136-ft., brick 
and steel factory. Noted July 1 and Aug. 12 

The Ludlam Steel Co., Watervliet, N. Y., is building an 


addition to its melting shop. 


The Internationa? Arms & Fuse Co., Bloomfield, N. J., has 
awarded the contract for the construction of a plant at Grove 
St. and Bloomfield Ave., Bloomfield, N. J. Noted July 29. 


The Bethlehem Stee! Co., South Bethlehem, will 
build a_factory near its shell proving ground at May 
Point, N. J. 


Penn., 
Cape 
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Moore & Sons Co., Front St., Elizabeth, N. J.. 
plans to build a foundry and shipyard on South Front St., at 
an estimated cost of $1,500,000 Frederick Conlin is Pres 
The Waclark Wire Works, Bayway, Elizabeth, N. J., is 
building a one-story, stone brass foundry, at an estimated 
cost of $16,000. 
The New Jersey 


Samuel L. 


: ; ; Palmerton, N. J., is building an 
addition to its zine oxide plant at Millport, N. J. 

J. Wiss & Sons Co., Newark, N. J., manufacturer of cutlery, 
has awarded the contract for the construction of a brick ad 


Zine Co., 


dition to its factory. Noted Aug. 5 
The O. & A. Rogers Machine Co., Orange, N. J., will build 
a one-story, 40x70-ft. factory. 


Fire, Aug. 21, destroyed the garage of William Duff, Cali 
fornia, Penn. Loss, $34,000 

The Edenburg Foundry & Mfg. Co., Edenburg, Penn., is 
having plans prepared for the construction of a foundry, esti 
mated to cost $10,000 
The Erie Forge Co., Erie, Penn., is building an addition to 
its foundry. 


The Hanover Wire Cloth Co., Hanover, Penn., !I9 building 
an addition to its plant. Noted July 1. 

The C. Cc. & E. P. Townsend Nail Co., New Brighton, Penn., 
manufacturer of wire nails and wire, has awarded the con- 


tact for reconstruction of its plant, recently destroyed by fire 


Noted July 8 and 22. 


The Hoffman Engineering Co., Philadelphia, Penn., will 
build a one-story, 50x90-ft. foundry at Richmond and York 
St., estimated to cost $9000. 

According to press reports F. L. Scheltz, First National 


bids for the 
for E. W 


receive 
garage 


will soon 
60x80-ft. 


Bank Bldg., Pittsburgh, Penn., 
construction of a_ six-story, 
Proeger, Pittsburgh, Penn. 


W. C. De Forest & Son, Sharon, Penn., will build a one- 
and two-story, 125x125-ft. garage. 

The Valley Mould & Iron Co., Sharpsville, Penn., has 
awarded the contract for the construction of a plant. Noted 


July 29. 


The Bethlehem Steel Co., South Bethlehem, Penn., plans to 
build a tin plate mill at Shinersville, Penn 
The Morris & Bailey Steel Co., Wilson, Penn., has awarded 


the contract for the construction of an addition to its plant. 
SOUTHERN STATES 
It is reported that the Seaboard Air Line R.R. will re- 


construct the machine and blacksmith shops at Norfolk, Va., 
which was recently destroyed by fire with a loss of $300,000 


Noted Apr. 22. 

The Gyro Metal Works has awarded the contract for the 
construction of a garage and machine shop at Norfolk, Va 
The estimated cost is $14,000 

It is reported that the National Tube Co., Wheeling, W 
Va., will construct a steel mill at Benwood, W. Va. 

S. G. Dolive has awarded the contract for the construc 
tion of a two-story, 50x100-ft. garage at Orlando, Fla The 
estimated cost is $400 Noted Aug. 19. 

The Gulf States Steel Co. will construct a 60-ft. addition 
to its plant at Gadsden, Ala. New Machinery will be in- 
stalled, 

Stokes Payne will equip a garage at La Center, Ky 

The contract has been awarded for the construction of 
the Farmers’ and Tourists’ garage at Green and Wayne St 


Louisville, Ky 
John Settle and Hoyt Coal will equip a 
ville, Ky. 


garage at Madison- 


MIDDLE WEST 
The Hanauer Automobile Co. has awarded the contract for 
the construction of a garage at 916 Sycamore St., Cincinnati, 
Ohio 
The National Tool Co., is having plans prepared for the 
construction of a two-story machine shop at 7500 Quincy Ave., 


cost, $10,000. 


Estimated 
Cincinnati, Ohio, 
contemplates the 
Cincinnati 


Cleveland, Ohio. 
The Fay & : 
wood working machinery, r 
plant at Bond Hill, a suburb of 
The C. M. Yoder Co. will construct 


manufacturer of 


Egan Co., 
construction of a 


a machine shop at 5510 


Woolworth Ave., Cleveland, Ohio, at an estimated cost of 
$4000 

The Foster Gear Co.. manufacturer of automobile steering 
gears, will build an addition to its plant on Kaiser St., Co- 
lumbus, Ohio. 

The Edgemont Machine Co., Dayton, Ohio, is building and 
addition to its plant at an estimated cost of $2000. 

The Hoffritz Garage, 117 East Second St., Dayton, Ohio, re 
cently destroyed by fire, is being reconstructed 

The Ironton Garage Co., Ironton, Ohio, is building a two 
story, 52x210-ft. fireproof building on South Third St. Noted 
May 6. 


According to press reports the Bethlehan Steel Co. plans to 
construct a subsidiary plant at Madisonville, Ohio (Cincinnati 
post office), for the manufacture of war munitions. G. 8. Ellis, 
Chicago, Ill, is interested 

The Hetzel Steel Form 
enlarge its plant 


Co., Warren, Ohio, plans to 


& Iron 
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The National Motor Car Co. will build a factory at 22d and 
Yandes St., Indianapolis, Ind., to cost $30,000. 

The Piston Ring Co., Muskegon Heights, Mich., has pur- 
chased adjoining property and will build an addition to its 
plant. 

The Michigan Crown Fender Co., manufacturer of auto 
fenders, will establish a factory in Ypsilanti, Mich. 

Bids are being received by John A. Nyden, Arch., 64 West 
Randolph St., Chicago, Ill, for the construction of a garage 
for M. Arnt. Noted Aug. 26. 

Bids are being received by R. G. Pierce, 10 South La 
Salle St., Chicago, Ill, for the construction of a one-story, 99x 
110-ft. factory for the Delta-Star Electric Co., 617 West Jack- 
son Blvd., Chicago, Ill 

Bids are being received by E. J. Spierling, 6438 Drexel 
Blvd., Chicago, Ill, for the construction of a one-story, 22x44- 
ft. garage. J. N. Coleman, 7100 South Chicago Ave., is Arch. 

Edward I. Bloom, 6735 Constance Ave., Chicago, Ill, has 
awarded the contract for the construction of a one- and two- 
story garage to cost $50,000. Hall & Ostergren, 139 North 
Clark St., is Arch. Noted Aug. 26. 

S. Schrin, 3714 Greenshaw Ave., 
public garage at 1301 South Crawford Ave., to cost $7000. 

The H. Root Foundry Co., 1749 Ballon St., Chicago, Ill., has 
started work on the construction of a one-story addition to its 
plant. Noted July 15. 

Plans are being prepared by S. 


Chicago, Ill, will build a 


S. Joy, Arch., 1118 West 


85th St., Chicago, Ill, for the construction of a one-story, 
brick garage at 1217 West 35th St., for the Central Mfg. 
District, First National Bank Bldg. The estimated cost is 


$15,000. 
The Crescent Forge & Shovel Co., 
a 60x200-ft. addition. 


Bids are being received by H. J. 
Dearborn St., Chicago, Ill., for the 
for J. J. Tonhy, Oak Park, Ill. 


The Wisconsin Bridge & Iron Co., 
construction of a one-story, 8x2 


Havanna, IIL, will build 


MeMullen, Arch., 127 North 
construction of a garage 


Milwaukee, Wis., plans 


70-ft. foundry. 


The contract has been awarded for the construction of a 
120x320-ft., brick and concrete assembling plant at Prospect 


the 


and Farwell, Ave., Milwaukee, Wis., for the Ford Motor Co., 
Detroit, Mich. The estimated cost is $250,000. Noted June 17. 
Work has been started on an addition to the Waukesha 
Motor Co., Waukesha, Wis. The old structure will be re- 
modeled into a machine shop. 
WEST OF THE MISSISSIPPI 


WV. H. Head, Pres. of the Iowa Foundry & Furnace Co., will 


construct a foundry at Nevada, Iowa. 

The Watson Automobile Co., 523 Sixth St., Sioux City, 
Iowa, has awarded the contract for the construction of a 
two-story, 100x150-ft. garage at Sioux City. The estimated 
cost is $25,000. 

The Mutual Auto Co., Duluth, 
garage at Third Ave. and Superior St. 
is $25,000. Holstead & Sullivan is Arch. 

Plans are being prepared for 
for J. W. McDevitt, 1001 East Second St., 
estimated cost is $3500. 


Bids are being received for the 


construct a 
cost 


Minn., will 
The estimated 


tlhe construction of a garage 
Duluth, Minn. The 


construction of a one-story, 


80x100-ft. garage at Duluth, Minn., for John A. Stephenson, 
231 West First St. The estimated cost is $20,000. Noted 
Aug. 12. 


The Merchants Cold Storage Co., 
constructing a garage at 1153 Fifth St. 
is $5500. 

The contract has been awarded for the construction of an 
addition to the plant of the Western Rug Co., West Duluth, 
Minn., Duluth post office. The estimated cost is $18,000. 


The Martin Metal Co. contemplates the 
addition to its plant at Wichita, Kan. 


c. C. Quiggle has awarded the contract for the construc- 
tion of a garage at Lincoln, Neb. The estimated cost is $12,000. 
Noted Aug. 19. 

The Commercial Auto Body Co., 3003 Locust St., St. Louis, 
Mo., has leased property at 16th and Pine St. and will establish 
a factory. 


Minneapolis, Minn., is 
The estimated cost 


construction of an 


Bids are being received for the construction of a one-story, 
44x90-ft. garage at St. Louis, Mo., for Louis Fischer. 


Plans are being prepared for the construction of a foundry 
and machine shops at St. Louis, Mo., for the Fulton Iron 
Works 

The Sterling Supply & Service Co. 
at St. Louis, Mo. 


H. B. 


is constructing a garage 


Conlisk will construct a garage and repair shop at 


Temple, Tex. The estimated cost is $7500. 
E. N Sanctuary and associates, Galveston, Tex., 
plates the construction of an assembling plant at Temple, 
WESTERN STATES 
plan to construct a 
Idaho. 


Co. plans to construct a roundhouse 


contem- 
Tex. 


G. W. and J. B 
garage and machine 


The Great Northern Ry. 
at Anacortes, Wash. 


The United States Flexible Metallic Tubing Co., 
Omar St., Los Angeles, Calif., has leased the ground floor 
of the Kay Bee Blk., Boyd and Omar St., Los Angeles, and 
will equip it with machinery for the manufacture of flexible 
metallic tubing and patented fittings for plumbing pipes. A. 
B. Marshall is Pres. and T. J. Stephens is Secy. 


Stoner commercial 


shop at Star, 


Third and 
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Plans are being prepared by J. Flood Walker, Arch., Santa 
Ana, Calif., for the construction of a garage and machin: 
shop on Fifth St., Santa Ana, for Waffle & West. 


CANADA 

c. H. Johnson & Sons, Ltd., 8 Dagenais St., Montreal, Que 
manufacturer of wire goods, plans to construct an addition 
to its plant. Estimated cost, $3000 

The Galt Machine Screw Co., Galt, Ont., is having plans 
prepared for the construction of an addition to its plant. © 
K. Janzen is Mer. 

The Dominion Steel Metal Co., Hamilton, Ont., has plans 
prepared for the construction of a new factory on Burlington 
St. 

Willoughby Ellis, Hamilton, Ont., plans to 
construct a garage. 

The plant of the Hunter Bridge & Boiler Co., Kincardine, 
Ont., recently destroyed by fire with a loss of $20, 000, will b« 
rebuilt. Noted Aug. 26. 

The plant of the Electric Meter & Stamping Works, New 
Hamburg, Ont., recently destroyed by fire with a loss of 
$50,000, will be rebuilt. 

The Bawden Machine Co., Sterling Rd., 
construct an addition to its foundry. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Sears-Roebuck Co., Chicago, Ill., has started work 
on the construction of a factory at Saco, Maine, for the manu- 
facture of shoes. Noted Aug. 5. 

The Vitrified Wheel Co., Emery St., Westfield, Mass., has 
awarded the contract for the construction of a one-story, 
40x100-ft. addition to its factory. 

The Graton & Knight Mfg. Co., Franklin and Suffolk St., 
Worcester, Mass., has awarded the contract for the construc- 
tion of a $50, 000 addition to its plant. 

The American Emery Wheel Works, 325 Waterman S&t., 
Providence, R. L., has awarded the contract for the construc- 
tion of a one-story, 45x90-ft. brick addition to its plant. 
Noted May 20. 

Hugo Stewingie, Hartford, Conn., manufacturer of wood 
clamps, will build a factory to cost $5000. 

The United Pearl Button Mfg. Co., Staffordville, Conn., has 
purchased a plant and will remodel it. Anton Hak is in 
charge. 

Fire recently damaged 
Shade Roller Co., Bridge St., 


MIDDLE ATLANTIC 


The Amsterdam Silk Mills, Amsterdam, N. Y., has awarded 
a contract at $10,000 for the construction of an addition to 
its silk mill 

The Mohawk Brush Co., 302 Cohoes, N. 
plant to North Broadway, Albany, N. Y. 

The Auburn Button Works, Auburn, N. Y., has awarded the 
contract at $20,000 for the construction of a two-story, 48x100- 
ft. manufacturing building. 

Fire, Aug. 20, destroyed the Globe grain elevator, 
nessee and Vincennes St., Buffalo, N. Y. Loss, $50,000. 

The Mohawk Gas Co., Schenectady, N. Y., has acquired a 
plant along the tracks of the Delaware & Hudson R.R. south 
of Ontario St. at Cohoes, N. Y., and plans to install improved 
machinery to be operated by electricity for the manufacture 
of coke. 

McIntyre Bros. & Roundebush, Inc., Fayetteville, N. Y., 
manufacturer of tissue paper, will build a one-story, 64x80-ft. 
paper mill. Charles D. Wilsey, Syracuse, N. Y., is Arch. 

The Graphite Products Co., Saratoga, Springs, N. Y., has 
awarded the contract for the construction of a one-story, 65x 
80-ft., brick factory. 

The Syracuse Rendering Co., 309 East Water St., Syracuse, 
N. Y., is receiving bids for the construction ot’ a two-story, 
75x190-ft. addition to its fertilizer plant. 

Fire, Aug. 22, destroyed the plant of the Troy Box & Lum- 
ber Co., Hudson, Ave., roy, N. Y. Loss, $20,000. 

E. & R. Preisendarz, Camden, N. J., has awarded the con- 
tract for the construction of a four-story, 100x100-ft., rein- 
forced-concrete wagon factory. ge July 22 and Aug. 12. 

Basch & Greenfield, Newark, J., manufacturer of shoddy, 

lans to build a three-story, Fat fac tory at 15-17 Stone St., 
Newark, N. J., at an estimated cost of $13,000. 

The Harrison Paint Co., Philadelphia, Penn., 
plant along Mantya Creek at Paulsboro, N. J. 

The Triangle Film Corporation, 1227-29 Vine St., Phila- 
delphia, Penn., contemplates constructing a two-story, 35x90- 
ft. plant. Plans are being prepared by Charles E. Osschlager, 
Philadelphia. 

The American Ice Co., Baltimore, Md., will build an 
making plant on Montford St. near Chase St 

The Deford Co., Baltimore, Md., manufacturer of leather, 
will build a five-story, 28.5x42.3-ft. addition to its plant on 
Hollingsworth St., south of Lombard St. 

_ G. Ober & Son Co., Baltimore, Md., manufacturer of ferti- 
lizers, will build a one-story, 176x334-ft. addition to its 
factory, estimated to cost $55,000. E. B. Miller is Arch. 

The American Distributing Co., Baltimore, Md., is building 
a plant, for the manufacture of denatured alcohol to be used 
in the manufacture of explosives, at Curtis Bay, Md., Balti- 
more post office. 


The Standard Wholesale Phosphate Co., 
manufacturer of fertilizers, 
Curtis Bay, Md., 


76 Myrtle St., 


Toronto, will 


the factory of the Ball Bearing 
Union City, Conn. Loss, $1900. 


Y., will move its 


Ten- 


will build a 


ice 


Baltimore, Md., 
a building a plant at 
Baltimore post office, Md. 

the Williamsport Canning Co., 
. factory at Smithsburg, Md., for 


Press reports state that 
Williamsport, Md., 
peaches 


will build 
canning 
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SOUTHERN STATES 


It is reported that the planing mill of S. G. Lomax, Browns 
Summit, N. C., which was recently destroyed by fire with a 
loss of $5000, will be rebuilt. 

The contract has been awarded 
two-story addition to the plant of 
Charlotte, N. C. The estimated cost 


construction of a 
Sock Co., 


for the 
the Defiance 
is $15,000. 


The Edenton Cotton Mills, Edenton, N. C., will construct 
an addition to its plant and install new machinery. The esti- 
mated cost is $125,000. 

The contract has been awarded for the construction of a 


two-story, 60x200-ft. addition to the factory of the Arlington 
Mills, Gastonia, N. C. The estimated cost is $20,000. 
The Falls Mfg. Co. will construct a plant at Granite Falls, 


N. C., for the manufacture of cotton yarns and fabrics of 
various kinds. The estimated cost is $100,000. D. W. War- 
lick is interested. 

W. H. Childrey will establish a mill at Haw River, N. C., 
for the manufacture of hosiery. 

Asa G. Candler contemplates the construction of a cotton 


compress and warehouse at Atlanta, Ga. “he estimated cost 
is $500,000. 

The International Harvester Co. will construct a grist mill 
at Austell, Ga. 


The Senoia Oil & Fertilizer Co., Senoia, Ga., will remodel 
the old oil mill buildings into a cotton gin. The estimated 
cost is $3000. 

Fire, Aug. 20, destroyed the plant of the Florala Saw 
Mill Co., Paxton, Fla. Loss, $50,000. J. T. Hughes is Vice- 
Pres. and Gen. Mer. 

The plant of the W. W. Carre Lumber Co., New Orleans, 
La., which was recently destroyed by fire will be rebuilt at 
an estimated cost of $30,000. 

A company is being organized for the purpose of con- 


structing a plant at Johnson City, Tenn., for the manufacture 
of boxes. The estimated cost of the construction and equip- 


ment is $150,000. 

The Clay Electric Light & Ice Co., Clay, Ky., will pur- 
chase equipment for a steam laundry. 

The American Ladder Co., Momence, IIL, is considering the 


establishment of a branch factory at Louisville, Ky. 

Browne Cornelison, Oklahoma City, Okla., will establish a 
knitting mill at Somerset, Ky. 

MIDDLE WEST 

The Miller Rubber Co., Akron, Ohio, plans to construct an 
addition to its plant at an estimated cost of $75,000. 

The Mohawk Rubber Co., Akron, Ohio, is building an ad- 
dition to its plant. 

The Cleveland-Ford Tire Co., is building a factory at 
Ashtabula, Ohio, and contemplates the construction of one at 


Painesville, Ohio. Perry Remick is Vice-Pres. 
The National Woolen Co., will enlarge its plant at 3137 


West 33rd St., Cleveland, Ohio, at an estimated cost of $1500. 
The McGraw Tire & Rubber Co., East Palestine, Ohio, will 
construct a three-story addition to its plant. 
The La Belle Tron Works, Steubenville, Ohio, has awarded 
the contract for the construction of a byproduct coking plant 
Estimated cost, $2,000,000. Noted May 6. 


Fire, Aug. 23, destroyed the plant of the Kokomo Can- 
ning Co., Kokomo, Ind. Loss, $110,000. 

Revised plans have been prepared by the Mishawauka 
Woolen Mfg. Co., Mishawaka, Ind., for the construction of a 


four-story, 100x235 ft. and a one-story, 100x167-ft. addition 
to its plant. 

Fire, Aug. 18, destroyed the Lockhart grain elevator, Wel- 
lington, Ill. Loss, $15,000. 

Fire, Aug. 20, damaged the factory of the Gem Hammock 
& Fly Net Co., 189 Hanover St., Milwaukee, Wis. 408s, $700. 

The West Bend Woolen Mills, West Bend, Wis., contem- 


plates the construction of additions to its plant. 


WEST OF THE MISSISSIPPI 


The Itasea Paper Co. is constructing an addition to its plant 
at Grand Rapids, Minn. 

The Schurmeier Wagon Co. 
its plant at 29 Western Ave., 
mated cost is $1200. 

The plant of the Lasswell Lumber Co., Kennett, Mo., which 
was recently destroyed by fire, will be rebuilt. 


addition to 
The esti- 


is constructing an 
Minneapolis, Minn. 


J. Schaan will construct a plant at St. Louis, Mo., for 
the manufacture of refrigerators. 

The Hafner Mfg. Co., manufacturer of sashes and doors, 
will construct a two-story, 85x120-ft. addition to its plant 
at St. Louis, Mo. The estimated cost is $50,000. 

J. A. Morgan, Quanah, Tex., plans to construct a feed mill 


with a daily capacity of 100 tons, at Amarillo, Tex. 

The Caps Gin Co. will construct a cotton gin at Caps, Tex. 
Cc. R. Lindsey is interested. 

The refrigerating plant of Swift & Co. El 
which was recently destroyed by fire with a loss of 
will be rebuilt. J. S. Thompson is Mer. 

Fire, Aug. 18, destroyed the cotton 


Paso, Tex., 
$50,000, 
Johnson, 


gin of John 


Frost, Tex. Loss, $6000. 
The Shoup Hardwood Mill, manufacturer of table tops, 
table legs, auto rims, axles and other wood products, will 


construct an addition and install new machinery to its plant 
at Marshall, Tex. 

The Spur Oil Mill Co., recently incorporated with a capital 
of $10,000, will construct a 36x80-ft. mill at Spur, Tex. The 
estimated cost is $1500. 

The Chamber of Commerce is promoting the construction 
of a plant at Temple, Tex., for the manufacture of brick. 

The People’s Gin Co. will construct a cotton gin at Vernon, 
Tex. Baylis E. Harris is interested. 
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WESTERN STATES 


_ The Crescent Brewing Co. plans to install new machinery 
in its plant at Nampa, Idaho Jacob Lockman is Pres 

The Idaho Continental Milling Co., Porthill, Idaho, plans to 
rebuild its plant recently destroyed by fire. 

The Utah-Idaho Sugar Co., Salt Lake City, Utah, has 
awarded the contract for the construction of a factory at 
Spanish Fork 


Work will soon be started on the construction of a steam 
laundry at Tucson, Ariz., for the New Method Laundry Co 
“he estimated cost is $10,000. 

According to press reports the plant of the Doty Lumber 
& Shingle Co., Doty, Wash., which was recently destroyed 
by fire, will be rebuilt. 

Jack Spithill, Granite Falls, Wash., plans to remove his 
shingle mill to Robe, Wash The present capacity will be 
increased. 

The plant of the Veness Lumber Co., Winlock, Wash., 
recently destroyed by fire, will be rebuilt. J. . ‘eness is 
Pres. 

The Brooks-Scanlon Lumber Co., Minneapolis, Minn., will 
soon start work on the construction of a saw mill at Bend, 


Ore., with an annual capacity of 50,000,000 ft 


According to press reports the Western Beet Sugar Co., 
Medford, Ore., is having plans prepared for the construction 
of a sugar factory in the Rogue River Valley Estimated 
cost, $600,000 

The Commercial Club of Salem, Ore., is back of a move- 


ment to construct a broom factory at Salem 


J. R. Wilson, O. D. Ellis and J. S. Thompson, Hemet, Calif., 


are back of a movement to construct a fruit canning plant 
at Hemet 

Work will soon be started on the construction of a pack- 
ing plant at Lindsay, Calif., for the Foothill Packing Co 
Estimated cost, $10,000 

The Federal Chemical Co., 55th and Alameda St., Los 
Angeles, Calif., has been taken over by McGowan, Hill & 


Mathewson. Improvements are being made and new machinery 


will be installed. 


The S. R. Long Co. is building a mill for the manufacture 
of alfalfa meal at McFarland, Calif 

Rosenberg Bros. & Co., San Francisco, Calif., has pur- 
chased a large tract of land at Santa Clara upon which they 
will construct a packing plant to replace the one at San José, 


recently destroyed by fire. The estimated cost is $200,000 
Fire, Aug. 19, destroyed the crushing plant and fermenta- 
tion tanks of the Stanford Winery, Vina, Calif Loss, $100,000 


CANADA 


According to press reports J. A. Brillant, Anique, Que., 
is in the market for wood working machinery 
The Imperial Oil Co., Ltd., Esquimalt, B. C., will construct 


new oil refineries at Esquimalt at an estimated cost of 
$175,000. A. M. Abbey is Local Mer 

The Ottawa Sanitary Laundry Co., Ottawa, Ont., is building 
a new laundry at an estimated cost of $40,000 M. M. Pyke 


is Mer 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 


E. & D. Products Co., Inc., New 
Manhattan); inventions, machines, 
Capital, $50,000 Incorporators 8. F. B 
521 West 112th St.; J. C. Riley, 294 West 92nd St 

Royal Stropper Co., New York, N. Y. (Borough of Man- 
hattan); mowing machinery, surgical instruments, cultery and 
razors Capital, $10,000 Incorporators Samuel Null, 8S. J 
Buzzell, Samuel Gordon, 120 Broadway 

Sterling Automobile Mfg. Co., New York, N. Y 
Manhattan); automobiles, vehicles and boats Capital, 
000. Incorporators Adolph Heyman, William 
Charles Chambers, 2 Rector St 

Allan Herschall Co., Inc., North 
go-rounds, carousels, amusement devices, etc 
Incorporators A. Herschall, 179 Vandervoot St.; J 
58 Falconer St.; F. W. Fritsche, 74 Hill St 


Driges Seabury Ordnance Co., Wilmington, Del; 
steel, iron, ete. Capital, $4,000,000 Incorporators 
P. Coffin, P. L. Mullin, Wilmington, Del.; Clement M 
Elkton, Md 

Jacquemin Auto Steel Wire Tire Co., 
mobiles. Capital, $100,000. Incorporators 
Evan Gough, J. R. Cabanne and Homer M 


York, N. Y. (Borough of 
apparatus and supplies 
Morse, A. W. Morse, 


(Borough of 
$100,- 
Adelson, 


Tonawanda, N. Y.; merry- 
Capital, $27,000 
Wendler, 


firearms, 
Norman 
Exener, 


Seattle, Wash.:; auto- 
Eugene Jacquemin, 
Hill. 


Ford Lock Co., Vancouver, Wash.; automobile lock. Capital, 


$25,000. Incorporators: Ben FP. Youmans, J. M. Hoff and 
George B. Simpson 

Auto Products Co., Ltd., Ottawa, Ont.: motor vehicles 
Capital, $250,000 Incorporators R. D. Bray, William J. 


Halpin and others of Ottawa, Ont 


GENERAL MANUFACTURING 
The following companies have been incorporated to manu- 
facture: 


H. J. Mills, Inec., Bristol, Conn.; paper 
$50,000. Incorporators: H. J. Mills, Delia B 
H. Mills and Bertha D. Mills, all of Bristol. 


Capital, 
Roger 


boxes 


Mills, 
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T. J. Mfg. Co., Malone, N. Y.; paper boxes, store supplies 
and advertising devices. Captial, $10,000. incorporators: a 
L. Johnson, C. E Tallman, R. Tallman, Box 87, Ogdensburg. 

American Splint Mfg. Co., Jersey City, N. J.; match boxes. 
Capital, $3000,000. Incorporators: C. B. Garvan, H. W. Forbes 
and F. W. Jackson, all of Jersey City. 

Dixie Table & Mfg. Co., Atlanta, Ga.; furniture. Capital, 
$20,000. . Incorporators: T. L. Young, M. B. Young and R. G. 
Young. 

National Pneumatic Tire Co., Cleveland, Ohio. Capital, 
$25,000. Incorporators: Peter Kelley, Wesley J. House, Wil- 
liam Sylvia, George McLeod, Arthur G. Elliott and A, E. Swan- 
son. 

Fostoria Glass Novelty Co., Fostoria, Ohio. Capital, $50,- 
000. Incorporators: R. J. Ridgway, J. F. Mahony, J. H. Jones, 
W. G. Klinepeter and W. G. Edmonds. 

Crown Dump Box Co., Kalamazoo, Mich.; dump box for 
wagons, Capital, 50,000. Incorporators: Okke Kline, Peter 
Boersma and W. Kilpatrick. 


Schan Airless Tire Co., Kalamazoo, Mich.; rubber tires. 
Capital, $6000. Philip Schan is Pres. 

Devenport Safety Tire Co., Little Rock, Ark.; safety tires. 
Capital, $100,000. J. R. Alexander is Vice-Pres. and W. H. Mc- 
Laughlin is Secy.-Treas. 

Commercial Sash & Door Co., Seattle, Wash., sash and 
doors. Capital, $4500. Incorporators: George A. Schulenburg, 
Charles L. Fisher and William F. Sarginson. 

Reinforced Lock Corners Box Co., Seattle, Wash.; boxes 
Capital, $200,000. Incorporators: W. A. Wilcox, D. R. Mans- 
field and T. L. Littlefield. 

Richards Brush Co., Seattle, Wash., brushes. Capital $30,- 
000. Incorporators: W.N. Richards and Anna L. Richards. 

Pacific Fiber & Retarder Co., Ventura, Calif.; twine. Cap- 
ital, $500,000. Incorporators: T. S. Newby, George Power, 
Ww. H. Barnes, J. W. Miles, Carlo Hahn, C. E. Bonestel and 
t. N. Haydon. 

Hubert Villeneuve, Montreal, Que.;: machinery and equip- 
ment. Capital, $50,000. Incorporators: R. Villeneuve, Lach- 
ine, Que.; J. J. Carpentier and others of Montreal. 





CATALOGS WANTED 











Ed. Kreider, 1580 Baldwin Ave., Detroit, Mich., would like 
to receive catalogs from manufacturers of machine tools, etc. 


L. Rinkel, 3511% Jefferson Ave. East, Detroit, Mich., would 
like to receive catalogs from manufacturers of machine tools, 
supplies, etc. 

The Harvey Co., 113 South St., Baltimore, Md., which has 
recently been incorporated to handle supplies and equipment 
for contractors, builders, railroads, garages, mills, etc., would 
like to receive catalogs from manufacturers. 


The Cisco Machine Tool Company has purchased The Von 
Wyck Machine Tool Company, situated at Elmore St. and C. 
H. & PD. R.R., Cincinnati, Ohio. The officers of the company 
are: H.C. Busch, President; James I. Stephenson, Vice-Pres- 
ident; James A. Sebastiani, Sec. and Tres.; G. Mil. Horton, 
General Manager. The company plans a number of improve- 
ments, both in building and equipment. 





TRADE CATALOGS 


Teeevnersenonnanseneagaay ai 








Boston Gear Works, Norfolk Downs, Mass. Circular. Hobs 
Illustrated, 4 pp., 6x9 in. 

R. & J. Dick, Ltd., Passaic, N. J Catalog. talata belting. 
Illustrated, 20 pp., 34x6 in. 

Gisholt Machine Co., Madison, Wis. Loose leaf catalog. 
Boring mills. Illustrated, 9x11 in. 

Frank E. Randall, 248 Ash St., Waltham, Mass. Circular. 
Dial indicator, Model C. Illustrated. 

Stow Mfg. Co., Binghamton, N. Y Bulletin No. 400. Port- 
able drills, grinders, ete. Illustrated. 

Gisholt Machine Co., Madison, Wis. Catalog K3. Universai 
tool grinder. Illustrated, 32 pp., 8x10 in. 

Sellew Machine Tool Co., Pawtucket, R. I. Circulars. 
Disk grinder, drill heads, vise. Illustrated. 

J. E. Snyder & Son, Worcester, Mass. Catalog. Upright 
drilling machines. Illustrated, 52 pp., 6x9 in 

The Canton Foundry & Machine Co., Canton, Ohio. Catalog. 


Alligator shears. Illustrated, 22 pp., 8%x10 in. 
Bethlehem Foundry_& Machine Co., S. Bethlehem, Penn. 
Pamphlet. Tantiron. Chemical resistant metal. 8 pp., 6x9 in. 
Newton Machine Tool Works, Inc., Philadelphia, Penn. 
Catalog No. 49. Slotting machines. Illustrated, 24 pp., 6x9 in. 


The Cutler-Hammer Mfg. Co., Milwaukee, Wis. Loose 
Leaf Catalog. Electric-controlling devices. LIllustrated, 4%x 
8 in. 

J. G. Blount Co., Everett, Mass. Catalog No. 17. Grinding 
and polishing machinery, speed lathes. Illustrated, 60 pp., 
&x9 in 
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Horsburgh & Scott Co., Cleveland, Ohio. Catalog. Raw 
hide, cut metal, herringbone gears, etc. Lllustrated, 78 pp 
6x9 in. 

Turner Machine Co., Danbury, Conn. Bulletin. Model | 
automatic turret vertical drilling machine. Illustrated, 8 p; 
8$%x1l1 in. 

Eastern Machine Screw Corp., New Haven, Conn. Catalo; 
H & G automatic self-opening die head. Illustrated, 8 p; 
{1x7% in. 

The Oesterlein Machine Co., Cincinnati, Ohio. Loose leat 
catalog. Ohio milling machines and grinders. Illustrat« 
S$%x11 in, 

Fafnir Bearing Co., New Britain, Conn. Circulars. Bal! 
bearing shaft hangers and double ball-bearing hanger boxe 
lllustrated. 

Chicago Pneumatic Tool Co., 1010 Fisher Building, Chicae: 
Ill. Bulletin E-36. Duntley electric grinders. Illustrated, 
pp., 6x9 in. 

Chicago Pneumatic Tool Co., Fisher Building, Chicago ,] 
Bulletin No. 130. Lubrication of Pneumatic Tools. Illustrated 
S pp., 6x9 in. 

Templeton, Kenly & Co., Ltd., 1020 S. Central Ave., Chicago, 
Ill. Bulletin Catalog No. 115. Simplex jacks. Illustrated 
24 pp., 6x9 in. 

The Wallace Barnes Co., 38 Wallace St., Bristol, Conn 
Catalog No. 6-A. Springs, screw machine products. Illus 
trated, 24 pp., 6x9 in. 

Hisey-Wolf Machine Co., Cincinnati, Ohio. Loose-Leat 
Catalog. Portable electric drills, grinders, screwdriver, et 
Illustrated, 6%x9% in. 

Taft-Peirce Co., Woonsocket, R. I. Catalog. Tool room 
specialties. Bench plates, gages, parallels, boring equipment 
ete. Illustrated, 5x7 in. 

Julius King Optical Co., 10-12 Maiden Lane, New York 
Booklet. “Scientifically Correct Colored Lenses for Industrial 
Use.” Illustrated, 6x9 in. 

Jas. Clark, Jr. Electric Co. Louisville, Ky. Pamphlet 
“Willey” electrical driven grinders, hack saws, drills. I] 
lustrated, 24 pp., 3%x6 in. 

_ The Titanium Alloy Mfg. Co., Niagara Falls, N. Y. Booklet 
Titanium aluminum and other standard bronve castings. I- 
lustrated, 32 pp., 3%x8%% in. 

Burd High Compression Ring Co., Rockford, Ill. Directory 
of piston ring sizes for automobiles, trucks, engines, etc 
Illustrated, 134 pp., 4%4x7 in. 

_ Mott Sand Blast Mfg. Co., 1157 E. 138th St., New York 
Circulars. Direct-pressure sand-blast machine, sand-blast 
tumbling barrels. Illustrated. 


W. N. Best, 11 Broadway, New York. Catalog. Oil and tar- 
burning apparatus for marine, locomotive and stationary 
boilers. Illustrated, 32 pp., 6x9 in. 


Colonial Steel Co., Keystone Building, Philadelphia, Penn. 
Catalog No. 11-B. Tool steels, alloy steels, etc., with methods 
of treatment. Illustrated, 48 pp., 3%x6 in. 

Mesta Machine Co., Pittsburgh, Penn. Bulletin Ka. Horse- 
power chart for power transmission machinery, including 
gears, pulleys, etc. Illustrated, 4 pp., 6x9 in. 

Ellsworth Haring, 114-18 Liberty St., New York. Catalog 
Resistance metals, wire and strip, ignition metal, nickel sheets, 
wires, bars, steel balls, etc. 32 pp., 4x6 in. 

Dyer Apparatus Co., 155 Brookline St., Cambridge, Mass 
Catalog. Oxy-acetylene weld ug and cutting and oxy-carbon 
removing apparatus, ete. Illustrated, 16 pp., 6x9 in. 

Gray & Prior Machine Co., 69 Suffield St., Hartford, Conn 
Pamphlet. Soda and potash kettles. Illustrated, 4 pp., 6x9 in. 
Pamphlet. Style A universal joints. Illustrated, 8 pp., 6x9 
in 
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A Mistaken Notion 


Most engineers and mechanics when they think of 
writing for publication draw a mental picture of a care- 
fully prepared, lengthy manuscript involving a profound 
study of the subject. 


That's a mistake. The idea is the important con- 
sideration. The method of expression and presentation 
will be taken care of by the editor. A simple statement, 
in plain language, is sufficient. 


Practical solutions of the little problems continually 
arising in the shop are particularly solicited. When an 
illustration ts necessary, a rough sketch will suffice. 


No matter how small, every item is paid for at a rate 
calculated to prove an incentive to become a regular con- 
tributor to the American Machinist. Ask the Editor 
for particulars. 








=. 





n2@® 


oO of & 








September 2, 1915 AMERICAN 





FORTHCOMING MEETINGS 








American Foundrymen’s Association Annual meeting, Sept. 
27 to 30, Atlantic City, N. J., A. O. Backert, secretary, Cleve 
land, Ohio. 

The Institute of Operating Engineers Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers Montuly 
meeting first Tuesday. Calvin Rice, secretary, 29 West 
Thirty-ninth St, New York City. 

Boston Branch National Metal Trades Association. Monthly 

first Wednesday of each month. Young's Hotel 


Mass. 


gineers. Monthly 
Brooks, 


nore on 
Ww . Poole, secretary, 40 Central St., Boston, 

baba sated: Association of Mechanical En 
meeting fourth Wednesday each month J. A 
tary, Brown University, Providence R. I 


secre- 





Positions Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
payable in advance 

Positions Gyce. (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (I-ducational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion 
Count four words for keyed address care of New York; 
Abbreviated words or symbois count as full words 
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five for Chicago 
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New England ~ ener yen Association. Regular meet- 
ing second Wednesday of each month Exchange Club, Bos 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania Monthly 
meeting third Tuesday; section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 

Rochester Society of Technical Draftsmen Monthly mcet- 
ing, last Thursday. Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N ; 

Superintendents’ and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Ill Regular meet 
ing first Wednesday evening of each month, excepting July 
and August Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Ill 

Philadelphia Foundrymen’'s Association Meetings first 


Wednesday of each month. Manufacturers’ Club, Philadelphia, 


Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn 

Technical League of America Regular meeting § third 
Friday of each month. Walter L. Smyth, secretary, 74 Cort 
landt St., New York, N. Y 








Copy should reach us not later than 10 A.M. Friday wot ensuing week’s 
issue Answers addressed to our care, Tenth Avenue t Thirty-sixth St., 
New York or 1144 Monadnock Block, Chicago will be r) rwarded (e xcept- 
ing circulars or similar literature). 
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No information given by us regarding keyed advertiser's name or address 


Original letters of recommendation or other papers of value should not be 
inclosed to unknown correspondents. Send copies 


Advertisements calling for bids, $3.60 an inch per insertion. 








TULLE UCC 


POSITIONS OPEN 


DRAFTSMAN, first class, for hydraulic 
presses, and pumps; good opportunity for advancement; loca- 
tion northern Illinois. Give experience, past employer, salary, 
ete. P. 275, Am. Mach., Chicago. 

FOREMAN for assembly department of firm in Chicago 
building machinery. Permanent position and good salary for 


DESIGNER and 


capable man. State age, nationality, dependant family, ex- 
perience and name of last four employers. P. 308, Am. Mach., 
Chicago 
Indiana 
WE ARE CONTINUALLY increasing our force; we invite 
applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind. 
Iowa 
TWO GOOD MEN wanted, one for superintending of hard- 


ening and tempering heavy cutlery, the other for polishing 


same. P. 264, Am. Mach., Chicago. 
Massachusetts 

FOREMAN for tool department employing approximately 
40 men; must be a practical all-around toolmaker and one 
thoroughly experienced on die and jig work, also capable 
of handling men; state experience, age, reference and salary 
desired. P. 325, Am. Machinist. 

HIGH GRADE PRACTICAL TOOL DESIGNER and esti- 
mator, oae capable of acting as an assistant to tool supervisor; 
applicait must have had experience in tool making, designing 
of and estimating on the same; state experience, age, refer- 


ences :.nd salary expected. P. 326, Am. Machinist. 


Michigan 


Experi- 
oppor- 


designing. 
Fine 


DRAFTSMAN for centrifugal pump 
enced man able to predetermine characteristics. 
tunity P. 165, Am. Mach., Chicago. 


Missouri 


FOREMAN for punch department, familiar with deep draw- 
‘ng operations and heavy presses; address, giving experience, 
wages expected, age, weight, etc.; location Middle West. P. 
310, Am. Machinist, Chicago. 


New Jersey 


MAN wanted as inspector of parts on machine tools. Must 


be able to do scraping and finishing: also willing to instruct 
others. Steady work. We also want tool makers and one 
Leblond Turret Lathe operator. P. 304, Am. Mach. 


New York 
DESIGNER of special and automatic machinery and pro- 


duction tools. Give age, experience and salary expected. The 
S. S. White Dental Mfg. Co., Prince Bay, N. Y. 
FIRST CLASS TOOL MAKERS wanted. Apply Savage 


Arms Co., Utica, N. 

SEVERAL te, CLASS DRAFTSMEN wanted on heavy 
machinery. Address “Machinery”, Room 310A, World Build- 
ing. New York. 





M 
tit 

SUPERINTENDENT wanted in a factory making ene 
machines having small interchangeable parts; state age, ex- 
perience, qualifications and salary wanted P. 318, Am. Mach 

FIRST CLASS LATHE and BORING MILL HANDS wanted, 
none but those accustomed to high-grade engine work need 
apply Apply, Snow Steam Pump Works, Superintendent, 
Buffalo, N. Y. 

Ohle 

MACHINE SHOP FOREMAN, give reference and salary 
wanted. P,. 246, Am. Mach., Chicago 

DESIGNER—Man with experience and competent on 
bakery machinery and having a thorough knowledge of 
doughs. P. 158, Am. Mach., Chicago 

GOOD TOOL DESIGNER wanted at once, automobile parts- 
man with practical experience preferred. State fully in 
first letter, salary, age and experience P. 305, Am. Mach., 
Chicago 

THOROUGHLY COMPETENT GENERAL MACHINE SHOP 


FOREMAN for large manufacturing shop in Northern Ohio 
employing 250 men. Must be energetic, able to handle men, 
and accustomed to heavy work of varied character. Must also 
be able to estimate labor cost accurately) State age, exper 
ience, salary, and references. None but experienced men need 
apply. P. 296, Am. Mach., Chicago. 
Pennsylvania 
VACANCY FOR MACHINE DESIGNER with’ executive 
ability, to take general charge of manufacturing department 
in a plant finishing malleable castings. Previous experience 
with pipe fittings or valves desirable. Plant in town in east- 
ern Pennsylvania 16,000 inhabitants. Looking for a progres- 
sive man with experience about 35 years old If interested 
write stating full pa-ticulars, salary usually earned, refer- 
ences, etc. We will then give full information with details. 
P. 306, Am. Mach. 


Employment Agencies 


to refund any regtstration 
sition is secured. 


Agenctes advertising tn this paper agree 
within the first siz months when no po 


The Employment 
“ee on demand any time 


THE ENGINEERING AGENCY, INC., Monadnock Block, 
Chicago—Established 22 years; finds high-grade men_ for 
executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 
needed—we do the rest 

WORKS MANAGERS, superintendents, foremen, engineers, 
draftsmen and other high-grade technical and commercial 


Unless records can stand 
about answering this 
807 Association Bldgz., 


investigate our methods 
when desired, don't bother 
H. Harrison & Co., 


men should 
investigation 
advertisement. H. 
Chicago. 


CORRESPONDENT 


THE UNDERSIGNED plans and conducts correspondence 
for positions in technical manufacturing and professional 
lines for $2500 to $15,000 men exclusively. Gomplete privacy 
assured. No commission charged; only service fee and post- 
age. Send name and address only, in confidence, for prefatory 
details. R. W. Bixby (Established 1910), Sl Niagara Square, 
tuffalo, N. ¥ 
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POSITIONS WANTED 


WORKS MANAGER OR SUPERINTENDENT by a man who 
can produce the results you would like to have and will be 
satisfied to pay for. P. W. 287, Am. Machinist. 


Connecticut 


AS DESIGNER small tools, jigs and fixtures; 10 years’ 
experience. P. W. 323, Am. Machinist. 


SUPERINTENDENT or MASTER MECHANIC—A practical 
workman up-to-date; a close student, good executive gen- 
erally well liked by employer and employee. Can produce 
goods of highest quality at low costs engaged in close com- 
petitive manufacturing and successful. A good purchasing 
agent and capable of handling the marketing. P. W. 26%, 
Am. Mach. 

Illinois 


TOOLMAKER; 16 years’ experience on jigs, fixtures, spec- 
ial machinery, accurate tool and experimental work. “Chron- 
ological genealogy” chasers needn’t reply. P. W. 303 Am. 
Mach., Chicago. 

EXPERT TOOL and MACHINE DESIGNER, with tech- 
nical training, desires to make a change; 12 years’ experience 
in shop and drafting room. Past 5% years in present posi- 
tion as chief. P. W. 299, Am. Mach., Chicago. 


AN EXPERIENCED TOOL MAKER wants position in ex- 
perimental work; West or South preferred. P. W. 280, Am, 
Machinist, Chicago. 

Masanchusetts 


RIFLES and other high-grade product engineer open for 
proposals. P. W. 319, Am. Machinist. 


Michigan 


A MECHANICAL ENGINEER, age 26; at present employed, 
experienced in maintenance and factory work, modernizing 
and industrial installations, will be open for engagement 
September first. P. W. 297, Am. Mach., Chicago. 


New Jersey 


SUPERINTENDENT OR GENERAL FOREMAN, capable, 
energetic, 18 years’ experience on high-grade production and 
tool work; American. P. W. 328, Am. Machinist. 


TOOL and DIE DESIGNER, 15 years’ practical experi- 
ence and one who can show you results and cut operations; 
would also consider a position as your toolroom foreman, 
location immaterial. P. W. 324, Am. Machinist. 


New York 


DESIGNER, experienced on electrical apparatus and special 
and automatic machinery. P. W. 327, Am. Machinist. 


DRAFTSMAN, 6 years’ various experience. Highest refer- 
ences. Good systematizer and standardizer. P. W. 309, Am. 
Mach. 


MACHINIST—First-class tool diemaker and tool designer; 
technical graduate; 20 years’ experience; best reference; 
wants position as foreman or assistant. P. W. 316, Am. Mach. 


AS SUPERINTENDENT or MANAGER, good mechanic and 
executive, competent to take initiative, organize and operate 
so full results may be obtained at a minimum cost. P. A 
219, Am. Mach, 


MECHANICAL DRAFTSMAN; 31; seven years’ drafting 
experience as layout man, checker and chief; technical grad- 
uate; wants opportunity at tool design; vicinity Greater New 


York preferred. P. W. 321, Am. Machinist. 


GENERAL FOREMAN or FOREMAN; 20 years’ experience 
in above capacity; A-1l mechanic, a thoroughly reliable man 
who can produce results, a hustler, excellent references. 
Location immaterial. P. W. 313, Am. Machinist. 


SUPERINTENDENT OR WORKS MANAGER; 25 years’ di- 
versified manufacturing and executive experience; result get- 
ter by intensive methods, successful handler of men; check 
my abilities against your requirements. P. W. 251, Am. Mach. 


EXECUTIVE; 25; college graduate; technical education; 
5 years’ experfence as machinist and draftsman; wants position 
with responsibility as executive where brains, analytic, execu- 
tive, organizing and diplomatic abilities can be used: human 
nature is an open book to me. P. W. 312, Am. Machinist. 


SUPERINTENDENT or general foreman, age 40; 12 years’ 
executive experience in modern manufacturing methods in 
general machine, pressed steel and punch press work; adding 
machines, electrical products, automobile and motor truck 
parts; A-1l_ reputation designing tools, dies, labor-savin¢g 
devices; at liberty Oct. 1. P. W. 322, Am. Machinist. 


Pennsylvania 


MECHANICAL ENGINEER; 30; experienced designer: ma- 
chines and tools, automobile and truck work, gas and gasoline 
engines, experimental work, etc.; practical shopman, com- 
petent in handling men, shop or office; now employed; desires 
to accept responsible position with reliable concern. P. W. 
317, Am. Machinist. 


SUPERINTENDENT, shop manager, general foreman, at 
present holding similar position desires change; interchange- 
able manufacturing or special machinery; keen and successful 
executor, organizer and systematizer; thoroughly familiar with 
modern economical methods; location immaterial; references 
the best; age, 39. P. W. 314, Am. Machinist. 
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Rhode Island 


MANAGER of successful business 13 years, open for p 
sition as production engineer, manager or assistant manag: 
of factory or department, thoroughly familiar with machi: 
shop, press or wire working machinery. P. W. 273, Am. Mac} 


WORKS MANAGER—Position wanted by technical grai| 
uate with 20 years’ experience. P. W. 289, Am. Machinist 


WANTED 


NAMES and ADDRESSES of competent makers of bras: 
rolling mill machinery. Replies will only be made to thos 
able to give prompt deliveries. W. 302, Am. Mach. 


COMPLETE EQUIPMENT for rolling thirty thousand 
pounds of brass per day. Prompt delivery very essential! 
Only those competent to give this will be considered. W. 301 
Am. Mach. 


WE ARE LOOKING for new additions to our line anid 
would like to hear from inventors. Will finance any inventio: 
which looks good to us. Gem Manufacturing Co., N. S. Pitts- 
burgh, Penn. 


AGENTS AND SALESMEN 


SALES AGENCY well connected with machine-tool trad: 
wants to represent a few additional lines of standard machin- 
ery in Indiana; can offer best of references. W. 262, Am 
Mach., Chicago. 


AN ESTABISHED ENGLISH FIRM, with London office and 
stores, is open to negotiate for sole agency in Great Britain, 
with an American manufacturing firm. Advertisers have ex- 
ceptional facilities for introducing first class goods either 
mechanical or electrical to engineering firms. W. 307, Am. 
Mach. 

CONTRACT WORK 

PUNCH PRESS TOOLS, jigs, fixtures, etc. Taylor-Shantz 
Co., Rochester, N. Y. 

CONTRACT WORK for Jones & Lamson flat turret lathes, 
war material preferred. The Fitzgerald Mfg. Co., Winsted, 
Conn. 


MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 
St., New York City. 

WE HAVE a fully equipped machine shop with press, lathe, 
grinder, gear, automatic screw machine and tinning depart- 
ment, ete., and gray iron foundry, employing over 200 hands 
We desire work for any and all departments. No munitions 
of war wanted. W. 311, Am. Mach. 


LIGHT SHEET METAL STAMPING AND DRAWINGS 
Send model and sketch and state quantity wanted. Desirable 
patents manufactured on royalty. Thirty years’ experience. 
Bernardin Bottle Cap Co., Evansville, Ind. 


BUSINESS OPPORTUNITIES 


WELL ESTABLISHED machine tool manufacturing plant 
with modern equipment, buildings, railroad siding, traveling 
crane, at present full of war orders, offered for sale to close 
an estate. Principals only. For terms and full particulars. 
B. O. 298, Am. Mach. 


FOR SALE—Machine shop and garage in central New 
York town of 1800; no competition; good opportunity for one 
that wants to get in business for self; only about $2000 
required immediately; balance mortgage; particulars by mail. 
B. O. 315, Am. Machinist. 


FOR SALE—Well equipped machine shop for general ma- 
chine and engine repair work; business long established and 
successful; on account of ill health owner will sacrifice at 
appraised tool valuation, about $6000; location, New York. 
B. O. 320, Am. Machinist. 


INVENTIONS MARKETED—tThis company’s principal busi- 
ness is to develop for the market original and patented 
products of its own laboratories. Its sales department will 
consider outside patented inventions. Send copy of patent 
with stamps for return. McCormick Laboratories, McCormick 
Manufacturing Co., Dayton, Ohio. 





MISCELLANEOUS 


PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. C. Inventor's handbook sent upon request. 


FOR SALE 


LATHES 16”, 18” and 20”, patterns, drawings, some jigs: 
also, partly finished and finished parts for sale cheap. S. 
138, Am. Mach. 


CAMDEN, N. J., immediate occupancy, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 


Additional Want and For Sale Advertisements and Adver- 
tixing of Second-Hand Machinery appears on 
pages 198, 199, 200 and 201 
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The machine described has a capacity for small gears, 
pinions and clutches. It was designed to meet the 
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in which the action and mechanism must be extremely 
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How | Use The American Machinist 


By PIERRE P. FENAUX, 
Designer, Rivett Lathe & Grinder Co., Faneuil, Mass. 





S an up-to-date working encyclopedia 
A< machine construction and shop news. 
I will first relate what the “American 
Machinist” has done for me, which it still can 
do for many others. Ten years ago | was a 
newcomer in this country with no knowledge 
of English and still less knowledge of shop terms 
and expressions. 

I subscribed to the “American Machinist” 
and every week | chose an article profusely 
illustrated and with the help of a dictionary at- 
tempted to wade through it. I thus obtained 
at first hand, knowledge of the names and ex- 
pressions used in the shops of this country, 
at the same time learning the best practice in 
tool design, in which | was especially interested. 
This knowledge enabled me a year or so later 
to make application for a “Help Wanted”’ posi- 
tion and land it. 

I cannot emphasize too much the fact that 
the “American Machinist” helped me to reduce 
considerably the trial time during which a 
foreigner cannot make use of his knowledge 
for lack of words to express his thoughts. 
Whenever I am in a position to advise beginners 
in the machinery business, | always suggest 
a study of the “American Machinist’ and 
“American Machinist Handbook’’ to obtain 
the necessary vocabulary. 

Contributing articles is also a great help in 
becoming acquainted with a number of words 
which might be passed by unnoticed. The 
work of collecting necessary information for 
an article is never lost since it requires the 
looking up of information which would other- 
wise be left alone. 

As a whole, I cannot say what part of the 
“American Machinist”’ is the most important. 
The advertising section I use to keep posted 
on new, up-to-date and improved equipment. 
cutting out the pages and filing them in folders 





under proper headings for use as reference when 
new equipment is required. (For instance, in 
tooling up a machine lately | recommended 
Cleveland Twist Drill Counterbores and Ream- 
ers; Universal Boring Machine Company’s 
Rotary Table; New Britain Scraping Stand; 
Hess-Bright Ball Bearings, etc.) These folders 
contain practically the history of development 
of advertised machines for the last ten years, 
and are very useful in showing the trend in 
design and construction, those features to be 
done on a machine to satisfy the requirements 
of customers—to wit, water pans, gear guards, 
increased weight, straight line construction, 
etc. Looking over the advertising section is to a 
designer like feeling the pulse of trade. 


Another very useful division of the “American 
Machinist” is,to me, the Shop Equipment News, 
showing, as it does, what is new and also bring- 
ing suggestions as to new means of saving 
money through inproved equipment. 


I do not mean to belittle the magazine section 
of the “American Machinist,” by saying that in 
my estimation, it comes after the sections men- 
tioned above. I obtain much information from 
the various articles though quite a number of 
them are more interesting than really useful. 
However, if no direct benefit is derived from 
an article it is difficult to say how much of the 
latent impression is used in later labor. Quite 
often an idea is entirely foreign to the work en- 
gaged upon at the time, but may be applied 
to work performed under other callings, and | 
do not lay aside any issue of the “American 
Machinist’”’ without glancing over every article, 
helped in this by the numerous illustrations 
and the synopses lately introduced, but all 
the time I study the language used by the men 
who have something to say and want to make 
it clear to others, and do not aim at mere lit- 
erature. 
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Universal Gear-Cutting Machine 





SYNOPSIS—The machine here shown and de- 
scribed was made to meet the special needs of a con- 
cern building shorthand writing machines very 
similar to the ordinary typewriter. The range, 
adaptability, and workmanship are unusual. 





The attractive appearance of the gear-cutting machine 
shown in the illustrations accompanying this article im- 
mediately draws the attention of the mechanic, or even of 
the casual visitor being shown through the factory where 
it is used. Standing by itself in one corner of a large, 
well-lighted department, it is shown off to the best advan- 
tage. It was designed and built under the direct supervi- 
sion of Sidney P. Lewis, toolroom foreman of the Steno- 
type Co., Indianapolis, Ind., to cut small gears, pinions 


6 in. in diameter and has a working stroke up to 5 in., 
which is useful in cutting gangs of small spur gears or the 
like. Anything in the line of spur, crown or bevel gears 
of any angle within the capacity of the machine may be 
On some of the small work an average of 200 pieces 


accuracy and finish 


cut. 


per hour is produced, but as a rule 
are more desired than speed. 
The views shown in Figs. 1 
from opposite directions, will give a good idea of the 
the machine. The other illus- 


mechanism in detail. 


and 2, which were taken 


of 


the 


general appearance 


trations will show 


Tuer Currina STROKE 


The cutter revolves in a horizontal plane and is fed to 
the work by a ram movement similar to that of a shaper. 
Made in this way, it is possible, with a few changes, to 








| | 























FIGS. 1 AND 2. A UNIVERSAL GEAR 


and clutches used in the stenotype. This is a shorthand 
writing machine, which writes a word at one stroke and a 
little distance away looks like a small typewriter or add- 
ing machine. The action and mechanism of the device 
must be very accurate, and the gear-cutting machine was 
made accordingly. 

The machine is not large, as the term is generally under- 
stood in the machine shop, though it weighs about 1400 
lb. 
in., and the total height is 5 ft. 


The flange of the base covers a floor space of 20x36 
It will take work up to 


{ 


‘UTTING MACHINE OF WIDE RANGE 

turn the machine into a gear shaper capable of cutting 
teeth to a shoulder where it would be impossible to use a 
revolving cutter. The ram is operated by means of a 
connecting-rod and slotted crank disk geared to a pinion 
Fig. 3. The 
pulley B is connected to the drive shaft by means of 
a friction disk C operated by the usual clutch mechan- 
The slotted crank disk allows the stroke of the ram 
to be varied according to the work in hand. At each com- 


plete revolution of the indexing spindle carrying the work 


on the main drive shaft, as shown at A, 


ism. 
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a latch is released, allowing the ram to drop back against 
: padded stop. A counterweight working in the column 
of the machine forms the means of a quick pull-back clear 
of the work. As the ram drops back, the drive clutch is 
released and a brake is forced against the friction disk, 
stopping the machine. ‘To start the machine again it is 
necessary to pull the ram forward far enough for the latch 
to again engage, and the clutch is thrown in. This is done 


MACHINIST 





Vol. 43, No. 11 


a way that it may be revolved by loosening the clamping 
screws. This is done so that the indexing stroke may kx 
set to operate the mechanism according to the stroke of th 
ram carrying the cutter. The slot position regulates th: 
length of the stroke, but the setting of the inner disk regn- 
lates the timing. 

Referring now to Fig. 4, it will be seen that the index- 


ing-crank movement operates the slide A. A slotted leve1 
































LEVER 


FIG. 3. CRANK DISKS AND STARTING 


by pulling on the lever D. As this lever is pulled, the pawl 
E engages one of the teeth in the rack F and the ram ts 
forced forward. There are a number of teeth in this rack 
because the ram is often set in different positions to suit 
the work being cut. The drive clutch brake are 
operated from the cam G. This is revolved so as to throw 
in the clutch, by means of the latch on the lever D, as the 
ram run forward. 
stroke of the index drive after the 


and 


ls 


This cam is also revolved by the 


machine is started 


ARRANGEMENT 


FIG. 4. INDEXING LEVER 
B is hinged to this slide and works with it. Another 
is hinged at D to a bracket that may be set 
anywhere along the T-slot £. Across these two levers 
and bolted to them by swivel clamps is the lever F, which 
is connected to the plate G at 7. This plate @G is made 
to rotate under the work-spindle head, but does not move 
it. From this it will be seen that the operation of the 
crank gives the plate G a reciprocating movement the ex- 
tent of which depends on the setting of the crank stroke 


lever C 








rn 








FIG. 5. MORE DETAILS OF THE WORK HEAD 
In this illustration the small round belt shown on the 
friction disk at H is used to drive the lubricating pump 


located in the column of the machine. 


Tue INDEXING MECHANISM 


The indexing mechanism is operated by means of a 
crank movement very similar to that of the ram. The 
crank disk is geared to the drive shaft in the same way, 
as shown at /7. The crank slot, however, is cut in a sep- 
arate disk 7, which is set into the geared disk in such 





A 
B agit 
* 
F 
E 
7) 
we) 
— o 
FIG. 6. THE CUTTER-HEAD ADJUSTMENT 


and the slotted levers. These slotted levers are all corru- 
gated on the clamping surfaces, so that it is impossible for 
a clamp to slip after it has been properly set. The entire 
work-spindle head, reciprocating plate and slide are car- 
ried on a large plate 7, which is circular-slotted as shown, 
so that the head may be set at any desired angle for any 
gear between a spur and a crown. This plate is mounted 
on a cross-slide operated by means of a screw and the 
handwheel J, through which construction it will be appre- 
ciated the indexing is done smoothly. 
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Moving a little farther around the machine now, as 
shown in Fig. 5, the reciprocating plate will be seen to 
have a latching mechanism that engages in the notches in 
the disk A. For different spacing this disk may be re- 
placed by others notched to suit, or the stroke of the latch 
lever may be lengthened or shortened to take in one or 
more notches at each stroke. It will also be seen here 
that the work-spindle head is mounted on a slide operated 
by means of a screw and the handwheel B. The work 
is held by means of split collets operated by the hand 
lever ( in the usual manner; PV is a work knockout 





A 














FIG. 7. SOME SAMPLES OF THE WORK 

plunger. To aid in the setting of the work head for dif- 
ferent angles, the circular-slotted plate is accurately gradu- 
ated around the edge. 


ApbJusTING THE Currer Heap 

The cutter spindle is driven independently of the oper- 
ating mechanism of the machine, as can be seen by inspect- 
ing the various views. Speed is varied for brass or steel 
work by means of a two-speed countershaft. Adjustment 
of the cutter spindle up or down, so as to bring the cutter 
into correct relation to the center of the work spindle, is 
obtained through a series of levers and a micrometer 


Here the knurled head 


screw. This is shown in Fig. 6. 
of the screw is shown at A. At Bisa graduated collar that 
gives the movement in thousandths. As the screw is 


turned, the block C is moved up or down according to the 
Wa) the screw is rotated. This operates the forked lever 
that is linked to the vertical slide at VD. When in use the 











FIG. MILLING FIVE FLASK PINS AT ONE SETTING 
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cutter £ is covered with a brass guard F, which is easily 
slipped down over it and protects the operator’s fingers 
while removing or inserting the work. 

Some of the work done on this machine is shown in Fig. 
A, Band C 
teeth each and are 1, in. in diameter. 


7. The small ratchets are of steel, have 13 
The clutch collar D 
The 


These are typi- 


is the same diameter, but has only six pointed teeth. 
brass bevel gear F has 13 teeth, 32-pitch. 
cal examples of what is being done on the machines every 
day. The small clutches ) are particularly hard to ma 

chine, as the cut is very broad in proportion to the tooth 
and there is very little for the chuck jaws to grip. For 
this reason they are the slowest to produce, but satisfa 

tory work is done on them on account of the rigidity of 
the machine and the smoothness with which it works. 


cs 
“Near” Continuous Milling 


By F. O. FarweE.u* 


In this day of striving for maximum efficiency, one 
must not only try to get the machine and the operator 
to accomplish as much as possible while they are at work, 
but should also try to arrange things so that both may 
be at work as nearly continuously as possible. 

It frequently occurs that the machine is idle for con 
siderable periods while the operator is preparing the 
work, such as setting, securing in vise, chuck or jig 
Then the machine is put to work and the workman is 
idle, or practically so, until the machine has performed 
its part of the job and is ready for its next period of 
idleness, while the operator takes up his short period 
of activity. 
or finishing multiple surfaces with a 


Finishing a surface with a milling cutte: 


gang of milling 
cutters brings in this element of intermittent periods 
of work and idleness for both workman and machine. 
The use of a continuously revolving table carrying 
the work past a continuously revolving cutter has over 
come the idle periods for both machine and operator, On 
some classes of work this is probably the best solution, 
but there are many surfaces that can be finished properly 


*General superintendent, The Adams Company. 














FIG. 2. USING BOTH SIDES OF STRADDLE MILLS 
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only by being moved past the cutter in a straight line, 
and the revolving table cannot do this. And again, if 
the table is of sufficient size and the machine is rigid 
and has a powerful spindle drive, multiple cutters may be 
employed to finish multiple surfaces with the greatest ef- 
ficiency. The revolving work table with vertical spindle, 
not provided with rigid support for outer end of arbor, 
does not lend itself readily to the use of gang mills. 
As examples of finishing multiple surfaces and at 
the same time keeping both machine and operator in ac- 
tion nearly continuously, I submit the following exam- 
ples taken in a factory in the. Middle West—the Adams 
Co., Dubuque, Iowa. This machine is a 24-in. planer 
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then backed out, the fixture is turned end for end and 
a new cut is immediately started. Several sizes of cyl- 
inders are machined on this fixture. Various sizes of 
plugs, with rings expanded by the stud extending above, 
hold the cylinders in position. The fixture is placed 
near the end of the table, so that the cylinder may be 
slid onto the plug, which is nearly the length of the 
bore. 

The extent to which this idea can be utilized in mill- 
ing is limited largely by the ingenuity of the toolmaker 
in making the double-end fixtures. But with a large 
table, as with a planer or the table found on milling ma- 
chines of that type, there is little difficulty in utilizing 








FIG. 3. FIXTURE FOR CYLINDER MILLING 


with No. 1 Farwell milling heads attached. The special 
equipment consists of a double-end chucking device, en- 
abling the operator to take out the finished parts and 
chuck a set of new pieces while the milling cutters are 
finishing another set. 

Five malleable-iron flask pins are shown in Fig. 1, 
these having surfaces 7x5 in. at right angles. The 
operator is kept good and busy in removing the five fin- 
ished pins and chucking five unfinished ones while the 
cutters are finishing the ten surfaces. The cutters are 
idle only while the table is backed out, the center hand- 
wheel loosened and the chucking fixtures turned end for 
end—less than a minute. A positive stop brings the 
fixture to the correct position when turned end for end, 
and a turn of the handwheel secures it rigidly. 

Another gang mill job is shown in Fig. 2, the oper- 
ator chucking one set of castings while the cutters finish 
another set. The chucking blocks in this case are de- 
tachable and other sizes and types of fixtures are used 
with this same double-end table. This fixture spaces 
the ears to be milled so that both sides of the mills 
are at work while passing between the various ears. 

Figs. 3 and 4 show the finishing of the angle surfaces 
on cylinders used in 5 cylinder revolving gasoline motors. 
While the two milling heads, set at the proper angle, 
are finishing one cylinder the operator removes the fin- 
ished one and chucks an unfinished one. The table is 











FIG. 4. THE CYLINDERS IN PLACE 


two fixtures of the type found suitable. Place one fix- 
ture on each end of a slab swiveled in the center and 
provided with a stop to locate the position when turned. 

With this device it is a continuous performance with 
the operator and it is “near” continuous milling, and 
multiple milling at that, with the machine. 

4 
Convenient Nut Wrench 
By A. J. Frencu 


The illustration shows a device for nuts which are in 
such positions that they cannot be turned with the usual 


— , \ 





CONVENIENT NUT WRENCH 


type of wrench. This method obviates the use of a chisel 
on the nuts, which marks them if it does not destroy them 
entirely. 

& 

A Cheap Brass Mixture which can be bent to some extent 
is made of 57 lb. copper, 43 lb. zinc and 4 oz. of aluminum. 
Less zinc makes it a little softer. The. aluminum helps to 
make it cast nicely. 
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Selection of Belts in the Small Shop 


By Joun H. 


VAN 





SY NOPSIS—The average efficiency of belts in the 
small shop ts low, largely due to incorrect selection. 
This article deals with the principles underlying 
the selection of belts for transmitting various loads 
and gives a graphical chart whereby the figures are 
arrived at easily. (Quality specifications for first- 
class leather belting are also given. 





Official War Bulletin (Somewhere in the United 
States )—The war between the electric wire and the leath- 
er belt goes on as fiercely as ever. At present the electric 
forces seem to be the aggressors and have obtained con- 
siderable territory in the larger shops. In the small shop 
the leather belt brigade is strongly entrenched and is 
making a notable resistance. From present indications 
it will be a number of years before it is compelled to 
capitulate. 

One very effective reason for the comparative slowness 
of the small shop to extend electric-power transmission 
beyond its main drive motor is that few small-shop owners 




















POWER BY PROPER ARRANGEMENT 


OF BELT SAG 


FIG. 2. GAINING 


consider themselves competent to act as electricians. 
Whether this opinion is justified or not must be discussed 
in another chapter. The small-shop man likes to deal 
with something that he understands, and he looks upon 
the leather belt as a simple and understandable thing. 

This view may be the result of long association. One 
may, however, live with a person for many years and still 
not know him. And the same thing applies to leather 
belts, judging by the fact that belt efficiencies in the small 
shop are low when measured by what they do against what 
they should do. 

This is not to savy that the small shop is a hotbed of 
belt troubles. Inefficiency does not always show up in the 
form of trouble, although it always makes its tooth marks 
eventually in the expense ledger. Put a 30-hp. drive on 
a job that requires a maximum of 5 hp. and you will not 
notice much belt trouble. Reverse the conditions and you 
will have the trouble as well as the expense. Most of 
these cases result from a wrong selection and have noth- 
ing to do with the quality of belt or the pulley surface. 


DEVENTER 


The chart shown in Fig. 1 will help in the proper selec- 
tion of belts. With this you can find the proper belt width 
for single, double, or triple oak-tanned belts, provided 
you know the horsepower to be transmitted and the belt 
speed in feet per minute. This latter can be obtained 
from the chart shown in the last issue, if you know the 
pulley diameter and its revolutions per minute. As for 


the horsepower, if you do not know how much should be 
provided for a certain tool, you will have to wait for the 
chapter on “Individual Motor Drive,” which will tell you. 


CHOOSING BELTS OF THE PROPER QUALITY 


It pays to get the best in the matter of belting. The 
quality is judged largely by the location from which it is 
cut in the hide. This should be within 18 in. of the 
center of back. Laps should not exceed 4 ft. 6 in. in 
length. If they do, it is an indication that poor quality 
of belting is used. The weight of single belts per square 
foot before they are filled or treated should be as follows: 
1 to 2 in. wide, 14 oz. per sq.ft.; 2144 to 5% in. wide, 
15 oz. per sq.ft.; 6 in. wide and over, 16 oz. per sq.ft. 
For double belts the weights should be as follows: From 
1 to 2 In. wide, 28 oz. per sq.ft. ; from 24 to 51%, in. 
wide, 30 oz. per sq.ft.; 6 in. wide and over, 32 oz. per 
sq.ft. 

Single belts subjected to a test pull of 1500 Ib. per 
sq.in. should show an elongation of not more than 15 per 
Double belts subjected to the same test should not 
It is not always pos- 
sible for the small-shop owner to carry out these tests in 
order to check up the quality of his belting, but by mak- 
ing his specifications call for these conditions, he shows 
the belt manufacturer that he knows a good belt from a 
poor one, and incidentally places himself in a position to 


cent, 
exceed an elongation of 13 per cent. 


protect himself on belt purchases. 

As mentioned on page 403, oak-tanned belts deliver a 
maximum efficiency when running between 3900 and 4800 
ft. per min. There are limiting speeds for single, double 
and triple belts beyond which it is inadvisable to go, on 
account of centrifugal force, which tends to make the belt 
leave the surface of the pulley. For single belts this 
limit is 5000 ft. per min. For double belts it is 4600, 
and for triple belts 4400 ft. per min. 


RELATION OF PuLtLey DIaAmMetTeR TO THICKNESS OF BEL! 


For a certain thickness of belt there is a pulley diam- 
eter under which you cannot go except at the sacrifice of 
belt service. The table gives the minimum pulley diam- 
eters for various thicknesses of belts, ranging from 4% to 
*% in. It will be noted that chrome-tanned belts, on 
account of their flexibility, may run on much smaller pul- 
leys than oak tanned. This is a good thing to keep in 
mind when up against a drive where one of the pulleys 
is under the proper limit for oak-tanned belts. 

Chrome-tanned belting due to its flexibility and 
strength has another advantage, which is that it can run 
to a maximum speed of 5800 ft. per min. without causing 
trouble. This and the flexibility which allows it to run 
about a small pulley make it an ideal belt for driving 


wood-working machinery. 
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It is a good thing to keep in mind when arranging belt 
drives that the slack side of the belt, whenever possible, 
should be on top, as shown in Fig. 2. In this case there 
is a difference of 40 deg. in the wrap or contact of the 
belt with the driving pulley, which makes a difference of 
15 per cent. in the driving power of the belt, which is 
simply due to having the sag on top. When belts are 
inclined at an angle the same principle holds good, but 
to a less degree. Arrange them when possible so as to 
increase the belt wrap on the smaller pulley. 
PULLEYS THAT SHOULD BE 
GIVEN THICKNESS 
Smallest 


Pulley 
for Chrome- 


SMALLEST DIAMETERS OF 
USED WITH BELTS OF 


Smallest 


Thickness Pulley for 


of Oak-Tanned Tanned 
Belt, In Belt, In. Belt, In. 
{ Light 1's 7% 5% 
Single belts... % 10 7% 
Heavy.. 5, 12% 9% 
f Light ay 15 11% 
Double belts.. ; ly 20 15 
| Heavy.. 58 25 18% 
Triple belts... {Light .. 1 22% 17 
| Heavy.. % 30 22% 


Belt splices, so far as strength is concerned, range in 
the following order: Endless cemented; machine wired: 
belts laced with chrome leather; belts laced with calf- 





FIG. 3. THIS IS THE WAY BELT LAPS SHOULD RUN 


skin rawhide. A cement joint is preferable where there 
are idlers to take up the belt slack, but is an item of 
considerable expense where belts are kept tight by short- 
ening them from time to time. The machine-wired belt 
splice with rawhide pins makes a joint nearly equal to 
the strength of the belt itself and may be made so quickly 
that it reduces the expense of joints to a minimum. 
This is the ideal joint for overhead belts, which are not 
likely to be shifted by hand. Wherever belts are shifted 
by hand the matter of safety demands leather-laced joints 
unless the belt is made endless. 

For endless belts the proper length of splices are as 
follows, depending on the width of belt: From 1 to 2 in. 
wide, 5 in.; 3 to 4 in. wide, 6 in.; 5 in. wide, 7 in.; 6 to 7 
in. wide, 8 in.; 8 in. wide, 9 in. From 9 to 18 in. wide 
the splice is usually made the same as the belt width, and 
over 18 in. it remains constant at 18 in. long. 


SomE PRACTICAL POINTERS ON BELTS 


In putting belts on pulleys be sure that the belt-lap 
splices run in the direction shown in Fig. 3. If this is 
not done, the splices will have a tendency to open up, and 
the result will be trouble and expense, both of which com- 
modities the small-shop man has plenty of as it is. 

If you have a case where belt-lacing will not hold when 
made of calfskin rawhide, try some chrome-leather belt 


lace. This stuff will tether a bull elephant and will make 
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a joint about 50 per cent. stronger than the ordinary raw- 


hide lace. The following table shows the proper length 


of lace to use for a belt of given width: 


Width of Length of Width of Length of 


Belt, In Lace, In Belt, In Lace, In. 
1 10 3 25 
ils 14 4 34 
2 17 6 50 


Short centers on belt drives are one of the most fre- 
Fifteen feet between centers 
is a good average for small pulleys and narrow belts up 


quent causes of inefficiency. 


to 4 in., when running with a sag on the slack side, rang- 
ing from 11% to 2 in. For wide belts the ideal short 
center is not less than 25 ft. with a sag of 2 to 34 in. 
In many shops these distances are out of the question, 
and then it will pay the small-shop owner to look into the 
subject of idler pulleys. 

Remember that it is easier to keep a double belt flat 
on its pulleys than it is a wide single belt. In fact, when 
the width exceeds 4 in. it is best in all cases to use double 
belts. Thick, narrow belts are preferable in almost all 
cases to wide, thin ones of the same power. While on this 
subject it may not be amiss to give a simple rule for find- 

The best one that I know of for 
Use a steel tape line! 


ing the leneth of belts. 
the small shop is this: 


-s 


A California Gas-Engine Shop 
By Frep H. Corvin 


The Western Gas Engine Co., Los Angeles, Calif., has 
built up a large gas-engine business, and its product now 
includes 260 sizes when all varieties are considered. These 
range from 12 hp. in the single-cylinder engines up to 180 
hp. of the two-cylinder type, the latter having 1414-in. 
bore. This large variety precludes the possibility of spe- 
cializing and of course makes it impossible to use jigs, 











FOR GAS ENGINE 


FIG. 1. TURNING WRIST PIN 


fixtures and special tools to the extent which becomes 
necessary when minimum shop costs are to be established. 
The shop is in charge of C. E. Henry, who is one of 
the many Eastern men now located in the extreme West. 

One of the interesting features of these engines is 
the way in which the wrist or piston pin is held in po- 
sition. Instead of cross-boring the piston, which is very 
common in automobile practice and even on fairly large 
engines, these pins are made as shown in Figs. 1 and 2, 
and are bolted inside the piston in the manner shown. 
This involves boring and facing the inside of the piston 
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lugs on the surfaces A and B, so that the pin may be held 
squarely and securely in place 

Fig. 1 shows the piston pin being faced off on the flat 
side, which is to form the seat, the ends of the pin being 
afterward turned to the correct radius to fit the bore of 
the piston at this point. Care is taken to have this sur- 
face of the ends of the pin perfectly parallel with the 





FIG. 2. PISTON-PIN MACHINED SURFACES 


piston-pin bearing, which has previously been turned. 
To secure this the pin is fastened to the block by means 
of a strap over the piston pin, which fits in a V-block 
placed at right angles to the lathe spindle. The piston pin 
is held by straps at each end, and double nuts are used to 
hold it securely in place. Although this is not common 
practice, it is being used by other builders in this locality. 


A Cam-TURNING ARRANGEMENT 


A simple and effective cam-turning arrangement is 
shown in Fig. 3. Here the master cam A is fixed on the 
work-holding mandrel B, and the valve-operating cam CU 
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tric fastening which corresponds to the throw of the eece 
tric being turned. After the hole is bored the chuck is 
shifted so as to bring the outside of the work concen 
tric with the lathe spindle, the outside being then turned 
to the desired diameter. These and other devices of thi 
kind help to reduce the cost of production in spite o 
the great variety of engines built. 

Perhaps the most interesting attachment is that for 
milling the bearing-cap faces on the engine bed, this be 











FIG. 5. MILLING BEARING-CAP FACES ON A LATHE 


ing shown in Fig. 5. The engine bed is mounted on 
heavy angle plate in the large lathe shown, so as to briii- 
the bearing-cap surfaces at the proper angle. A pai 
of inserted-tooth milling cutters are held on a stump arbor 











FIG. 3. MAKING CAMS IN ENGINE LATHE 


is held in proper position on the mandrel by means of a 
suitable key. The carriage movement is secured by a sub- 
stantial roller in the end of the arm D, this arm being 
bolted to the side of the cross-slide and moving the car- 
riage to conform with the contour of the master cam. The 
tension spring / holds the carriage against the master cam 
at all times and compels the turning tool to produce a sim- 
ilar contour on the cam being cut. 

A different method of produc ing eccentric parts is 
shown in Fig. 4. Here the hub of the eccentric is held ?n 
the four-jawed chuck shown while the hole is being 
bored. This chuck is held on the faceplate by an eccen 











FIG. 4. CHUCK FOR TURNING ECCENTRIC 


which is supported in a ribbed base, this base being bolted 
to the faceplate, as shown. The engine bed is then fed 
across the bed under the cutter, by means of the cross- 
slide on the lathe carriage, finishing the surfaces at one 
cut. 

& 

An Extensive Deposit of Graphite has been discovered at 
Manatee, 18 miles south of Belize, British Honduras, in the 
foothills of the Cockscomb Range of mountains. According 
to a consular report, surface prospects indicate that the bed 
is a large one. Considerable heavy ore, as yet unanalyzed, but 
pronounced to be lead ore, is claimed to exist in workable 
quantities. The mine is said to be easily reached from the 
coast. 
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Manufacturing British 4.5 High- 
Explosive Shells--lV’ 


By 





SYNOPSIS—lIn operations seven to eleven inclu- 
sive the shells are brought to what are practically 
finished sizes both inside and outside and undergo 
the first rigid general shop inspection for shape, size 
and weight. Ilaving passed this successfully they 
are reasonably sure to go on through the subse- 
quent operations without further trouble, 





When the nosed shells have cooled off in the ashes on 
the annealing floor they are loaded on trucks and run 
back to the machine shop. 
of five suboperations—rough boring, finish boring, ream- 


The seventh operation consists 


ing the nose to tapping size, facing the shell to correct 


EK. A. SUVERKROP 


In the tool post of the lathe is an ordinary Armstrong 


boring tool (. In the turret are three tools—the horing 
bar D with a single pointed tool, the reamer # and the 
facing cutter F. 

The these 


lathes and a former carrier G bolted to the brackets // 


cross-feed screw has been removed from 


which in turn are secured to the lathe bed. Fastened to 
the top of @ is the former /, which is the shape to which 
A roller fitting 
in the former is carried on the end of the 
Thus 
the tool C in the 
form of the cam slot 


the inside of the shell nose must be bored. 
the cam slot 
link J, 


as the carriage moves along the ways, 


whi h is bolted Lo the cross-slid as shown. 


toolpost is constrained to follow the 


in / 


and the boring tool reproduces this form in th 











FIG, 38. 


length, and form-boring that part of the interior which 
was closed in beyond the parallel bore by the nosing oper- 
ation. 

A number of engine lathes have been fitted up for this 
operation. Collet chucks similar to those used in the 
fifth operation, and shown in Fig. 28, are mounted on 
their spindles. The tailstocks have been replaced by hand- 
operated hexagonal turrets designed and built in the 
works, 


ForM-Borina LATH! 


In Fig. 38 is shown one of these lathes set up for this 
At A is the work held in the collet chuck B. The 
work is pushed to its seat in the bottom of the chuck, 
which acts as a locating point from which the traverse of 
In this way uniform length of 


job. 


the facing tool is gaged. 
the finished shells is assured. 


*Copyright, 1915, Hill Publishing Co. 





3ORING, FACING AND FORM-BORING NOSE END OF SHELL 


work. Above the regular cross-slide is the short cTOSs- 
slide K to permit feeding the tool to and away from the 
work, 

FACING 


ForM-BorING AND 


The work A is secured in the chuck B. The turret is 
run back out of the way and the boring bar C in the tool 
post run in and a roughing cut taken to true the hole. 
It is then run out and withdrawn by means of the cross 
slide A to the position shown in the illustration. 

The boring bar D, the tool in which is set to bore the 
This is 
facing cutter 
end 
the 
Th 


is then advanced the correct distance, i 


work to reaming size, is then run in by hand. 


followed by the reamer #. In front of the 
F is a hardened pilot which rotates freely on the 
of the bar. It is a 
nose of the work and supports the end of the bar. 
facing cutter F 
mark on the turret slide indicating when correct depth 


snug fit for the reamed hole in 
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DETAILS OF TURRET FOR ENGINE LATHES 
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is reached asa stop. The turret is again run back and the 
boring bar C in the tool post brought into action again. 
With the highest part of the edge of the tool in C in line 
with the edge of the faced hole in the work, the start of 
the curve of the cam should be 144 in. in advance of the 
center of the cam roll. Having set the boring bar so that 
this dimension is correct, a mark is made on the ways of 
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FIG. 41 


the lathe 144 in. in advance of a mark on the earriage. 
Once set, this adjustment need not again be made, as the 
cutter can be removed and ground without disturbing the 
holder or bar. to this 
mark (without the tool cutting), the tool fed to the cut by 
Two cuts are 


The carriage is then advanced 


the upper cross-slide A and a cut taken. 
usually taken, the operator feeling when the formed cut 
runs into the parallel bore of the work. Tapping, which 
now forms an operation by itself, was attempted as one of 
the suboperations of this operation, but was abandoned. 
Collapsible taps were used, but were very unsatisfactory, 
as the taps tried would not stand up to the work. 


Tue LATHE AND TURRET 


In Fig. 39 are shown the changes made on one of the 
engine lathes to fit it for the work in hand. As practically 


I 


BORE, 


























FACE, 
INSIDE OF NOSE 


OPERATION 7: REAM, 


Machine Used—Engine lathe 

Special Fixtures and Tools—Collet chuck A, profile cam B, 
suboperations 1 and 5; special boring bar for suboperation 

for suboperation 3; special facing 

Gages—Plug gage for hole 

Production—From one machine and one man, 4 per hr 

Note—Soap-water lubricant 

References—See Figs. 38, 39, 40 and 41 


all the lathes were either of different makes or different 
sizes, it will be readily appreciated that a large amount of 
work was necessary to fit them for their duties. The cam 
slot embracing the cam roll has been found entirely satis- 


factory. There is very little wear between the roller and 
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Case Hardened 


TURRET TOOLS AND GAGES 
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NOSE TO LENGTH 


Armstrong 
2; special reamer 
cutter and arbor for suboperation 4 
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cam, which cannot be said of the single-edge cam, with 
the somewhat sharp follower held in contact by heavy 
weights. 

In Fig. 40 are shown the details of the hand-operated 
turret. A number of these were built in the works to fit 
various sizes and makes of lathes. There was no attempt 


made to produce anything fancy. It is just a heavy stiff 


A 
a Taper g per Foor 


2408 Diam» 


7 
-3j-—— 


” 
673 " 





HIGH-SPEED STEEL 


Bar and Cutter for Facing Nose of 4 5" Shel 
FOR SEVENTH OPERATION 


After all the 


work of fitting the parts together and fitting the base to 


turret with all unnecessary finish left out. 


the bed of the lathe is finished, the tool holes are bored in 
This 


insures accurate alignment, without spending time un- 


the usual way with a tool held in the live spindle. 


necessarily on accurate spacing of the index slots. 
In Fig. 


facing bar and tool are shown 
the plug gage for the hole. 

The output for one lathe and operator is about four per 
hour at present, but the job is new and as the men be- 


come accustomed to the work will probably be increased 


11 the boring bar, reamer, reamer holder and 
in detail, together with 


considerably. 
TAPPING ON THE RapiaAL Drith 


The eighth operation is performed on a radial-drill 
press, as Fig. 42. 


It is a simple tapping job, 


shown in 


requiring neither special skill 
nor sper lal ace CSSOTICS, 

The work A is gripped in 

the work holder B, shown in 

detail in Fig. 43. 

these various 

y stages of manufacture. The 

tap C and tapholder D, to- 

gether with the plug thread 


Several of 


are used at 


Llp 
+f oa | 
7 


AND PROFILE gage, are also shown in detail 


BORE : : ,; ; 

in this same illustration. 
Cutting compound is used 

The steel in the 

shells is very hard and conse- 


tool for 
and arbor 


boring 


on the tap. 


quently severe on the taps. 

They have, however, a life of 

from one hundred to two hundred holes before they wear 
too small. About 15 noses are tapped per hour. 
From the tapping 
over to the lathe for the ninth operation, which consists 
of turning the outside to finished size and shape. This 


operation the shells are again run 
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work is done on a number of lathes rigged up as shown 
in Fig. 44. They have former holders A similar to that 
shown at @ in Fig. 38, upon which the former cam # is 
secured. The connection between the rest and the former 
is precisely the same as shown in Figs. 38 and 39. The 
a collet 


work is, however, held between centers and not it 
chuck, and the former conforms to the shape of the 
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limit snap gage for the body size of the shell: but as this 
was shown in Fig. 25, among the gages used in the fourt}, 
operation, it will not be necessary to reproduce it here. 
No mention has heretofore been made of each operator 
stamping his work. This detail of manufacture is so wel! 
known that statement of it is really superfluous. In this 
operation, however, the workman performs several acts 
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FIG. 43. WORK HOLDER, TAP, TAPHOLDE 


exterior of the shell. The screw plug ( shown in detail 

Fig. 45 is screwed into the nose of the shell and fitted 
with a dog. The base end of the shell is supported by 
the female center ), also shown in detail in Fig. 45. An 
ordinary turning tool is secured in the tool post. The 
operator first runs a roughing cut from F to F’ over the 
nose of the shell. This cut averages about ,'; in. in depth 























OPERATION 8: TAP NOSE OF SHELL FOR SOCKET 

Machine Used—Radial drilling machine. 
Special Fixtvres and Tools—Special work holder A; special 

tap B; special tapholder C. 
Gages—Plug thread gage. 
Production—From one machine and one man, 15 per hr. 
Note—Soap-water lubricant. 
References—See Figs. 42 and 43. 














and prepares the whole of the body of the shell for the 
finishing cut, which starts at G and runs to F. It will 
perhaps be remembered that the part from the face of the 
base to G was turned to finished size, and the part from G 
to F was rough-turned in the fourth operation. While 
the finishing cut is running from G to F the operator re- 
moves the screw-plug ( from the shell previously finished 
and screws it into another shell. He also stamps the 
shell with his symbol, so that imperfect work can be traced 
to him. Each operator on this work is provided with a 


R AND THREAD GAGE FOR SHELL NOSES 


while the cut is running, and this being one of them 1s 
deemed worthy of notice. The production per lathe is a 
little more than four per hour. After stamping, the shell 
is carried to the inspection bench, where 1t undergoes 
the first inspection. 


First Suop INSPECTION 


On the completion of the ninth operation and removal 
of the threaded driving plug each shell is brought to the 
inspector’s bench to undergo the first shop inspection, 
which forms the tenth operation. 

















FI 
FIG. 42. TAPPING THE SHELL NOSES 











September 9, 1915 AMERICAN 
The implements and gages used in this operation are 
bee 
shown in Fig. 46. The body is first tested with high 
and low snap gages, 4.480 and 4.460 in. respectively. 
These gages are among those shown in Fig. 25. The 
en Q 
high and low ring gages A, also 4.480 and 4.460 in. re- 
spectively, are then tried over the body. 


The nose gage 
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tical standard, after which the swinging member is swung 
to rest on the base of the shell. The method of using 
the gage for measuring the thickness of the side shown 
in Fig. 46 
planation. 


is self evident and requires no further ex- 
To revert for a moment, the heat number which was 
stamped on the original cast billet, and 
subsequently on the forging, must al- 


ways find a place on the work as it 
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OPERATION 9: 


Machine Used—Engine lathe 














Special Fixtures and Tools—Threaded driving plug A, female center B, 


Gages—Limit snap gage for body size 
Production—From one machine and one man, 4 per hr. 
Note—Soap-water lubricant 

References—See Figs. 44 and 45. 








The 
head profile gage is also tried on the shell nose to see 
whether it is in conformity. The length gage is for 
testing the length of the shell minus the socket. The 
gage for testing the thickness of the gage is worthy of 
note. The shell is inverted and slipped over the ver- 


B with high and low limits is tried on the nose. 




















INSPECTION 


OPERATION 10: FIRST SHOP 


Machine Used—None. 

Special Fixtures and Tools—-Weighing scales 
Gages—For diameter and shape. 
Production—One inspector can examine 
References—See Figs. 45 and 47. 


20 shells per hr. 








FORM-TURNING THE SHELL TO SIZE AND SHAPE 
FOR THE NINTH OPERATION 


FIG, 44, 





FORM TURN OUTSIDE TO FINISHED SIZE 


passes from one stage of manufacture to 
On the completion of the 
fourth operation it is stamped in the 
wave for 


another. 


is safe from 
effacement till it is covered by the 
copper band. 


groove, here it 
At no other place on the 
shell would this be the case, for all other 
parts of the exterior of the shell are sub- 
jected to either machining or nosing 
operations. Having passed the various 


former C. gagings, the heat number (stamped in 

















the wave groove) is transferred to the 

body of the shell, whic h Is now finished, 

this being its final location. 
The shell is next placed on the scales. On the one pan 
are the necessary weights and on the other a base plate of 
finished size and a finished socket, for the weight of each 
complete shell must include these two parts. The weight 
requirements are that the shell at this stage must not 
weigh more than 27 lb. nor less than 26 lb. 12 oz. On 
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OPERATION 11, WHICH IS NECESSARY IN ONLY ABOUT 50 
PER CENT. OF THE SHELLS 


Machine Used—Engine lathe same as in operation 7, but 
without turret. 
Special Fixtures and Tools—Collet chuck A, profile cam B, 


boring tool C 
Weight verified by scales. 
Fig. 48 and Fig. 39 


Armstrong 
Gages—None 


References—See 
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NINTH OPERATION 


FIG. 45 
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leaving the scales the weight of each shell is marked on it 
with red chalk. The shells pass from the scales in two 
classes—those that come within the required weight limits 
and those which are heavier. There are no “too light” 
shells, for this is a fault which cannot be corrected. The 
percentage of weight-passing and heavy shells runs about 
equal. The shells falling within each of these classes are 
stacked in separate piles. The “passing” shells go through 
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Redeeming Old Scales 
By Davin S. Hitter 


When a steel scale has been used a while the graduation 
wear away at the edges, so that when placed on a pie 
of work for fine measurement it cannot be read to ar 
degree of accuracy. The usual practice is to discard t! 
scale and purchase a new one. If it is, however, place 
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FIG. 46. GAGES USED IN 


to completion, while the heavy shells are brought to pass- 
ing weight by an extra operation. 
Borne To WEIGHT 

The eleventh operation consists of form-boring the 
inside of the shell. The equipment is exactly similar to 
that used in the fifth suboperation of operation 7. En- 
gine lathes equipped with a form-boring cam, as shown 
in Fig. 38, are used. The turret is dispensed with, but 
the boring tool in the tool post is used. The men em- 
ployed on this work have become so expert that a single 
cut almost invariably brings the shell to correct weight. 
After this operation the shells are again weighed and if 
found correct are stacked with the passing shells. 

ww 


A Mixture for Coloring Brass to a sort of steel gray oxi- 
dized finish is as follows: Four ounces of iron filings dissolved 
in 1 gal. of hydrochloric acid to which is added 4 oz. of white 
arsenic; after which the solution is warmed till it is dis- 
solved. The dip is used at a temperature of 150 deg. F., and 
the goods should be lacquered. 
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FIRST SHOP INSPECTION 


in a vise on a surface grinder and a cut taken off the edges, 
the graduations will again be sharp and easily read to the 


edge. In this way the life of a scale is greatly prolonged. 
& 
Safety in Buffing Machiners 
By GrorGeE KUHNE 

Safety laws are stringent on many matters, but it does 
not seem to have as yet reached polishing or buffing lathes. 
If the operator is not careful he is easily placed in dan- 
ger. I refer particularly to the shifting of the belts, which 
is usually done by means of a stick or the wrench which is 
used to tighten the nut, or sometimes by hand. These 
methods are hazardous. A belt-shifting device to be saf 
should be a permanent fixture. 

If the Price of Copper increases appreciably many ar 
predicting that it will bring it into competition with alumi 
num, which can replace it effectively for many purposes 


Aluminum has the advantage of never being limited by scare 
ity of raw material 
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What Is a Cost System? 


By A. HAMILTON CHURCH 





SY NOPSIS—A cost system may be approached 
from two view points—that of the accountant and 
that of the shop official. This article points out 
briefly what information the shop foreman, super- 
intendent, executive, and proprietor should be able 
to obtain from machine-shop cost records. 





Notwithstanding all that has been written on the sub- 
ject for the last fifteen years, there is still a considerable 
number of persons who do not possess the same concrete 
picture of what a cost system should be as they have of 
most other problems of their daily business. It might 
almost be said that few people really know what they have 
the right to expect from a cost system, which is much the 
same as having an expensive machine in the shop of which 
the use is not fully understood. 

This is partly because cost systems have several uses, 
each of which is as important as the others, but as usually 
designed one or more of these uses are emphasized to the 
neglect of the others. A cost system may give results that 
are excellent to the proprietor and valueless to the shop 
foreman, or vice versa. 

Another cause of trouble is that the design of a cost sys- 
tem may be approached from two opposite viewpoints— 
that of the commercial accountant, who thinks in ledger 
accounts, and that of the shop staff, who think in terms 
of hours, men and materials. The accountant thinks of 
detail as a troublesome necessity ; the shop staff know that 
detail is the life-blood of a cost system pro\ ided it is avail- 
able at the right time and in the right place. 

The object of this article is to mention very briefly 
what a cost system should provide for the principal offi- 
cials in a fair-sized plant, and when it should provide it. 
The when is as important as the what. 

As all productive expense begins in the shops, we shall 
consider the shop foreman first. What we have to say here 
will apply, of course, to as many departments or separate 
shops as there happen to be in the plant. To avoid repeti- 
tion only one shop and one foreman will be mentioned. 

Wuat THE ForeMAN Wants To Know 

The foreman is concerned, first and foremost, with the 
cost of jobs. The “ob” may be defined as a process or 
operation applied to one part or a number of identical 
parts. It is his business to see that jobs are done at a cost 
not greater than formerly, or where costs are already 
standardized, at a cost not greater than standard. As in 
a large shop there may be dozens of jobs daily, it is evi- 
dent that a selection must be made. What, therefore, the 
system must bring to his attention is the exceptional job, 
one which has cost more or less, or is costing more or less, 
than expected. 

This is easy to do, but it is not enough. When 
attention is called, certain conditions must exist to make 
that attention worth while. The first of these is that his 
attention must be called as soon as the job or the first 
installment of the job is completed. In practice this 
means next day ; not a week or a month after, because that 
is next to useless and only burdens the foreman with 
worry. The next condition is that he must be able to see 


his 


and handle the prime records—the original time notes, 
slips or cards, with all the information they bear. A mere 
accountant’s abstract is very unconvincing to the average 
foreman, and often with good reason. 

These original records should indicate the man, the 
machine, the nature of the process (if more than one 
process can be effected by the machine), the job number, 
and a complete record of the starts and stops, the interrup- 
tions, the overtime belonging to the job. Any time record 
worth its salt should provide all these details in readable 
form. 

With this information placed before him immediately 
after the completion of the job, the foreman will usually 
be able to lay his finger on the reason for the unexpected!) 
high cost. He will indorse his opinion of the reason on 
the record, and in many instances his attention will end 
there. In other instances he will desire to take the matter 
up with the delinquent, armed with all the documents, 
while the matter is fresh in everyone’s memory. 

Whatever his decision as to the cause, it is recorded in 
that is, it 


necessary 


a shop register classified according to causes; 
the man, against 

With this regis- 
ter alwavs before him, removable causes of unexpected 
attention at all 


may be recorded against 


change of jobs, against breakdowns, etc. 
high cost will press themselves on his 
times. 


WATCHING IDLE MACHINES 


The next thing that it is important for the foreman to 
watch closely is the idleness of machines. From adequate 
time notes, the working hours of each machine can be 
obtained by a quick sorting and aggregating. Where 
machine rates are in use, as they should be, the money 
value of machine earnings is also easily found. By a sim- 
ple tabulation on a properly designed blank, a running 
record is kept of each machine’s working time, and by 
deducting the dav’s total from standard time and earn- 
ings, the day’s loss due to idle machinery is made visible 


to the kind 


of information that is particularly useless two or three 


foreman each morning. This, again, is a 
weeks or a month after the facts have passed into history. 
What the foreman wants to know is, “How were my ma- 
chines occupied yesterday ?” not how they were occupied 
at some past period, He should be able to cast his eye 
over their earnings or working time day by day for the 
past few days, so that he can see how things are going. 

Next, he wants a good idea of how the work is coming 
on—whether he is keeping up with it or falling behind. 
Is work piling up half finished in the shop, or is it being 
carried through in a steady stream’? Closely connected 
with this information is the total of the payroll from day 
to day, and its division into produc tive and nonproductive 
work. 

At the end of each day there will be a certain volume of 
To this 
is added today’s productive wages, and from it is deducted 
The resulting 
amount is the volume of work on hand to be carried for- 
ward to tomorrow. This figure, representing the volume 
of work in the shops each night, is of value to the foreman, 
provided he gets it day by day. If it is going up while 


unfinished jobs (work in progress) in the shop. 


the wages on jobs finished this day. 
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productive wages remain steady, it shows congestion of 
half-finished work. A little familiarity will make this 
a highly significant figure to the foreman. 

Sut this does not tell him how he stands in relation to 
orders in sight. This information cannot always be pro- 
vided in definite form. It can be furnished only in the 
case of work that is sufficiently standardized to allow the 
expected or standard cost to be placed against each job as 
and when it is handed to the shop. When this can be 
done, then the total expected cost of each day’s jobs will 
he added to the expected cost of all jobs in hand, and each 
day’s completed jobs will be deducted at cost, leaving a 
balance of unexecuted orders as at each night. Every 
morning, therefore, the foreman will have a figure repre- 
senting orders on hand and will be able to take measures 
as to overtime, extra help, etc., on a basis of actual figures. 


DaiLy RecorRDsS OF SPOILED WorK 


Another matter that should be brought to the foreman’s 
attention daily is the “spoiled work.” This should receive 
his attention in the same manner as exceptional jobs, pre- 
viously mentioned. His opinion as to the cause of each 
item should be indorsed on the record, and a tabulation by 
causes posted up against men, bad castings, or other 
visible causes. 

We may now consider other data that will be sufficiently 
useful if compiled once a week, instead of every day. 
Chief among these is the record of indirect-expense items. 
The foreman is not interested in the large question of 
expense save at the points at which his responsibility is 
incurred. A very simple return will therefore satisfy all 
his needs. He is interested, first, in expense items in- 
curred in his own shop and therefore under his own con- 
trol, and secondly, in expense labor and material charged 
against his shop by other departments. 

A tabular blank should be provided listing all the usual 
items of expense, including repairs of all kinds, and work 
done by other departments should be shown separately. 
Every week the charges against each item should be 
inserted in the proper column, so that comparison with 
previous weeks may be easily made. A few minutes’ study 
of this return will suffice to show the foreman how he 
stands on each item under his control, and whether he is 
being fairly charged by other departments with work done 
for him. 

The daily returns of exceptional jobs and spoiled work 
will contain items that go against sundry workmen. A 
record should therefore be kept for each man, to include 
reference to all such losses, and also his bonus earnings, 
late attendance, and other data against him or in his 
favor. With properly designed methods such a record can 
be compiled at little expense, and will be first-hand evi- 
dence of each man’s value. 

These are the principal matters with which the foreman 
is concerned, and which he is entitled to expect from any 
cost system that pretends to be efficient. He may require 
more than this in some shops, because the status and duty 
of a foreman vary a good deal, but in few shops should he 
be asked to put up with less. We have now to consider 
the viewpoint of other officials. 

The superintendent’s viewpoint is quite different from 
that of the foreman. He is not so much interested in 
details, but more in broad results. Consequently, he 
does not require such red-hot and up-to-the-minute infor- 
mation as the foreman. But he wants it frequently. 
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Just as the foreman is interested in the cost of jobs, so 
the superintendent is interested in the cost of orders. An 
order may be defined as a collection of individual jobs, 
such as a machine, erected, or a thousand fittings which 
have passed through several departments. It is the super- 
intendent’s business to see that orders are turned out at 
an expected or standard cost and that they are not being 
delayed in their passage through the plant. A proper 
system of cost accounts should secure these two kinds of 
information at one and the same time. As every depart- 
mental job is finished, it should appear on the superin- 
tendent’s record and thus vouch for itself as to expected 
cost and expected date. Just like the foreman, the super- 
intendent is interested only in the exceptional cases, but 
he is not interested in the same way. The questions he 
will ask himself are: Is there any serious delay on any 
item of this order? Is there any serious or general 


increase of cost on this order ? 
CONTROL OF ORDERS 


The superintendent’s control of orders should be based 
on a “master schedule” listing all the different components 
belonging to an order, and against each component all 
the different processes to be carried out on it. A space 
will also provide for the weight and cost of castings and 
forgings and other material against each component. 
Standard or former costs being stated against each proc- 
ess, the general condition of the order as regards comple- 
tion and its general standing as regards increase or de- 
crease of cost, will be visible from inspection at any time, 
provided finished jobs are posted daily to it. He will alse 
see whether components are being hung up for want of 
material, and whether material has been issued in excess 
(as for example in the case of a spoiled part). As soon 
as all the spaces are filled up, the cost of the whole order 
will be known. This should be the day after comple- 
tion. 

Apart from cost of individual orders, the superintend- 
ent is chiefly interested in the efficiency of departments 
It is he who should have a close grip on indirect expense, 
and he requires, therefore, much more detail than the 
foreman in this respect. Expense will be of two kinds— 
the ordinary items arising from the payroll, small repairs, 
regular issues of stores, etc., and specially authorized 
items such as extensive repairs that are carried out on 
works orders. All expense will be classified according to 
the purpose for which expended. For example, all ex- 
penses relating to buildings will be classed under build 
ings, all relating to power, including fuel, wages, repairs. 
etc., under power. Other classes will be handling of stores 
and shop transport of materials; supervision; organiza- 
tion ; operative machinery. 

Various REPoRTS FOR THE SUPERINTENDENT 

Each of these classes of expense will be budgeted or 
forecasted, and actual expense will be placed alongside 
each item. Any departure from expected cost of an item 
will be called to the superintendent’s attention, just as the 
wages cost of an exceptional job was called to the fore- 
man’s attention. This will be done each week, and the 
items tabulated on a large sheet carrying a series of weekly 
columns, so that the tendency of any item to increase will 
come under constant observation. 

Power-house efficiency will be the subject of special 
technical reports, which, coupled with the above segrega- 
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tion of all expenditure on the power plant for whatever 
cause, should give a close grip on this item of expense. 

Departmental efficiency in various directions will be 
the principal remaining item to come under the notice of 
the superintendent. This may be divided into three 
classes—(1) as to men, (2) as to machines, (3) as to 
wastes. 

Information as to the first class is tabulated from the 
finished jobs already scrutinized by the foreman with his 
indorsement of the reasons for increased cost. Jobs will 
be tabulated under their reasons, so that the loss or gain 
for each such reason can be reckoned up in a total. Each 
item will be recorded on a columnar statement, so that the 
increase or decrease against each reason can be compared. 
Thus, we may have a constantly increasing amount under 
the heading of “Job Interrupted for Urgent Work,” which 
would be unfavorable and demand inquiry, or we might 
have in one department a much higher ratio of increased 
cost due to Whatever the classification, 
scrutiny is applied as to increase or decrease of each item 


breakdowns. 


in each shop, and also comparison is made as between dif- 
ferent shops each week. When this whatever 
unfavorable conditions may develop cannot escape notice 


Is done 


very long. 


THE Macuine-Hovur VALve or Lost Time 


As regards the second class, the machine-hour value 
of lost time due to idle machines is tabulated for each shop 
in weekly columns. Comparison of one shop with another 
and one week with another is easily made, and any undue 
increase of this item, not warranted by slackness of busi- 
ness, is kept in view. 

In the third class, that of wastes, the superintendent 
will have a record showing the amount of spoiled work 
for each shop, classified by reasons. These will also be 
tabulated in weekly columns, so that different shops can 
ve compared together, and each shop can be observed from 
week to week. 

With these returns made promptly each week, the super- 
intendent will be in a position to turn the searchlight on 
any point of weakness that may develop, without losing 
himself in detail or trying to overlook everything at once. 


WHAT THE EXECUTIVE WANTS TO KNOW 


The higher we mount the official ladder, the more ven- 
eral become the data necessary and the longer the interval 
at which tabular statements are required. The executive’s 
interest in cost accounts, as such, is comparatively small. 
His viewpoint is that of the financial outlook. He wants 
to know what is going into the business and what is com- 
ing out. Generally speaking, monthly returns will provide 
all the information he requires. Of course, all the sources 
of detail information already described are also open to 
him, 

The most satisfactory plan of control is that of the 
budget. This is, in effect, a forecast of the main opera- 
tions of the business, month by month, based on previous 
experience. All principal outgoings, such as payroll, 
stores purchases, taxes, insurance and depreciation, are 
listed, and their expected amount set out in the different 
monthly columns. Another set of items is expected bal- 
ances, such as stores in hand, work in process, cash on 
hand and at bank, accounts owing by the firm and to the 
firm; while a third set consists of expected sales in each 
line of goods manufactured, sales expense, including ad- 
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vertising, etc. The main movements of cash in the busi 
ness are thus scheduled, and against each item the actual 
amounts expended, received or in hand will be entered 


Value of 


executed, and balance on hand is also listed. 


each month for comparison. orders received, 

Undue and unexpected increases or decreases in any 
item and their amount and significance are thus imme- 
diately seen, Thus, if the balance of stores in hand or of 
work 1 process is rising, without a corresponding move- 
ment in orders received, something is wrong. It can be 
seen at a glance if collections are falling behind normal, if 
sales expense bears a just proportion to results, if any line 
orders, or 


of product is falling off in is becoming con- 


gested in the shops, if indirect expense is increasing, if 
repairs are unusually high or low—in short all the signifi- 
the 
pared with the experience 

Under the head of the executive department the ques- 
tion of estimating may As the 


already described under the heads of foreman and super- 


cant movements of business are focused and com- 


of previous vears. 
be considered records 
intendent vive the ultimate detail possible as to every part 
manufactured and as to every machine or group of articles 
made, the basis of estimating will be full and complete. 
The only thing to be discussed is the influence of idle time, 
or half-full shops, on the cost of produ tion and therefore 
on the price which should be quoted to get new business. 
This, however, is a theoretical matter, or one of policy, 
All the necessary data for 
found at hand in the 


and cannot be gone mto here. 


decision will, on the other hand, he 


rec ords pros ided for. 


WHAT THE Proprirror WANTs TO KNow 


whoever him in a cor 


The proprietor, « represents 
porate business, is mainly interested in one thing—profits. 
He is also interested in the condition of his property, its 
liabilities and the quick fixed assets that offset this 
liability. Both these wants are fully met by the provision 
each month of a full balance sheet of assets and liabilities, 


With a svstem of ac- 


and 


and of a profit and loss account. 
counting designed to give the information described, there 
is no reason why such a balance and profit and loss a¢ 
count should not be prepared every month, at no more 
expense than the filling in of the figures on a printed 
This is in fact most desirable, for it is the final test 
Returns that will 


not balance do not comply with the dictum of “safety 


form. 
of the general accuracy of the returns. 
first.” If the accounts are arranged in the pyramid form 
described in this article, each stage should be built up in 
more and more general terms from detail that was veri- 
fied at the beginning. The balance sheet should thus be 
the final coping stone that completes the edifice and makes 
its correctness visible to the eye. 

In a future article some of these arrangements will be 
described in greater detail than has been possible here. 
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Machine-Shop Memories-- 
Boiling Over 
By T. E. Wurri 


Along toward spring one of the fellows got a nice 
big healthy boil on his neck. It was on the back of his 
neck, a favorite location for boils. 

His name was Jones, and he was a great fellow for 


preaching. He was a red-hot Methodist and was opposed 
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to drink and tobacco and never neglected an opportunity 
to air his views about the use of those commodities. One 
of his habits was to tell any young fellow that he saw 
taking a chew that a hog wouldn’t eat tobacco. This 
may be an indisputable scientific fact, and no doubt it 
would interest anyone who was fond of natural history, 
but I never knew it to fail to produce an immediate and 
violent outburst from the one who was being informed. 
But Jonesy kept right on reforming (?) the bunch, and 
when he got a cold along with his boil, we were all secretly 


pleased. 
A Bum Jos vor AN INVALID 


Jonesy was feeling miserable one night, and when he 
came in he got a rotten job. He had to take the job 
that was in the lathe when he came to work, and it was 
one that a well man detests, to say nothing of a sick one, 
There were about 100 fiber gaskets to cut out and they 
were, as near as I can remember, about 16 in. outside, 14 
in. inside diameter and 14 in. thick. He had a board 
bolted to the faceplate, and he fastened the square pieces 
of fiber to this with wood screws, cut out the inside, and 
then cut out the gasket. 

Along about 9 o’clock that evening my friend Frisco 
Jack says to me: “Jonesy’s got a bum job there; I 
wonder if he’d swap with me tonight; 1 feel kinda sorry 
for him, he’s sick; | guess I'll ask him about it.” 


A FRIENDLY OFFER 


I was amazed. I had never heard of such a thing. 
Here was Jack, with about 10 big tool-steel plates to 
face off and nothing to do but watch his cut run for 
about 30 minutes at a time, and yet he wanted to take 
that bum job off Jonesy’s hands. I looked at him for a 
minute to see whether he was in earnest, but he seemed 
to think that there was nothing strange in his conduct, 
so I said, “Well, if you’re chump enough to do that, go 
ahead and do it.” 

Over went Jack. “Jonesy,” he says, “Ull swap jobs 
with you if you like tonight. You ain’t feeling good 
and | got a snap, so you might as well be sitting down 
while you’re standing up. It don’t make any difference 
to me what I do.” 

I thought Jack was showing a good spirit and acting 
like a true shopmate. Not so Jonesy, however. He 
looked up and snapped at Jack: “No, | don’t want no 
help from you or your friend (that was me). When I get 
so I can’t do my work i'll stay home.” “Well,” Jack 
said, “Don’t get sore, Jonesy. I didn’t mean any harm. 
I just thought I'd help you out.” 

Hogs anp ‘ToBacco 

Jonesy didn’t reply, and Jack came quietly back to his 
lathe and asked me what I ever did to Jonesy that made 
him refuse to have anything to do with my friends. I 
told him nothing that I knew of except that I had once 
taken a chew in his presence, and he had as usual told 
me that a hog wouldn't put tobacco in his mouth, and 
I had replied that neither would a certain two-legged hog 
of my acquaintance. 

Jack laughed, and so did |. Jonesy happened to see 
us laughing and came over and bawled us out for making 
fun of an afflicted man. The foreman came along then, 
and we cut out the argument, and didn’t renew it for 
a while. 
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After lunch Jonesy had to give in, and asked for a 
different job, and the boss gave him some castings to lay 
out. I was downstairs after some stock, and Jonesy was 
leaning over a vise, setting his surface gage. Up over 
his head, on a ladder, one of the electricians was putting 
up a lamp connection. 


SLIPPERY FOoOoTING 


The bottom of the ladder was provided with spikes, 
but the spikes were resting on some scrap sheet iron on 
the floor, and just as Jonesy was getting interested in his 
work the ladder slipped and down came a 170-pound man 
and a ladder on the back of his neck. It burst the boil. 
mashed his nose and broke his false teeth. Jonesy had 
just got his face washed and was beginning to find out 
how badly he was hurt when | came back upstairs and 
saw him. “Good Lord!” I said. “Did you hurt yourself, 
Jonesy ?” 

Jonesy roared like a lion and reached out and handed 
me the prettiest punch on the nose | had ever received, 
and | took it without a word; I couldn't say anything. | 
realized that he had to do it. He was too good a Methodist 
to swear, and he had to get the bile out of his system 
somehow, and I happened to be the goat. Well, I guess 
Jonesy got a lot of good out of that punch! 


- 
Handy Drilling Machine Cabinet 
Easily Made 


By J. A. Lucas 


The saving of time in a small machine shop is an im- 
portant factor. The illustration shows a cabinet for 
holding drills and information used on a drill press. 

A hardwood block A is drilled on both sides to carry 
drills of various sizes. It is pivoted on the arm B, which 





HANDY CABINET FOR THE DRILLING MACHINE 


is clamped on the column C' so that it can slide up with 
the drill table. On the inside of the doors £ are tables 
with the sizes of screws and corresponding tap and body 
drills. A glance at the table tells the operator the neces- 
sary drill and gives other necessary information that 
saves time. 
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Materials and Constructions for 
Resisting Shock 


By F. A. HALsEyt 





SYNOPSIS—The author points out that in the 
early days of the substitution of steel for wrought- 
iron forgings, there was a Unive rsal pre fe rence 
If the material had to re- 
sist shock, this preference was almost without ex- 


for low-carbon steel. 
ception. From careful reasoning and numerous u- 
lustrations from practice, the advantages of high- 


carbon steel in resisting shock are winks d out, 





My connection with the rock-drill industry during its 
early days, when the chief problem was the reduction of 
breakage, led me to see some of the experiences which 
overthrew this belief and to formulate a rational theory 
of shock resistence. The rock drill is a sort of portable 
laboratory for testing materials as regards their capacity 
to resist shock, and early in its history, it was found that 
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A STRESS-STRAIN DIAGRAM 
BEGINNING OF IT 


FIGS. 1 AND 2. 
AND MAGNIFIED 


high- and not low-carbon steel was the appropriate mate- 
rial. In two cases that arose after my connection with 
the business, through the absence of suitable specifications, 
there came about an abrupt change of the material of steel 
forgings. More by happy accident than by intelligent 
selection, the original steel had been of a grade which 
gave satisfactory service, but the newer forgings promptly 
began to break in numbers which became a serious menace. 
In both cases tests showed the old steels to have been of 
high- and the new of low-carbon content, and a return 
to original grades led to a stoppage of the breakage. 
Before my coming similar experience had been had with 
After aimless, blind trials based on no 
steel had 


been adopted for this piece, and because it endured where 


a third piece. 
guiding principle, a high-grade, imported tool 


other grades failed, it was believed to have some peculiar 
property fitting it for the service of the piece. In view 
of later experience there is no doubt that any make of 
steel of the same quality and carbon content would have 
served the purpose just as well. As the experience with 





*A lecture delivered before the students in mechanical engi- 
neering at Columbia University. 

+Editor emeritus “American Machinist.” 

Copyright, 1915, by Hill Publishing Co. 


this piece did not come under my observation, I shall only 
say that it was looked upon as exceptional. Its general 
lesson, which later became plain, was not then learned and 
the later cases that came up after my appearance were, 
consequently, looked upon as presenting new problems. 
One of my first assignments was the solution of the 


Luckily, 


a waste piece of the old satisfactory steel had escaped 


problem as related to the first of these cases. 


the scrap heap and a test (in an autographic testing ma- 
chine) of this along with the unsatisfactory steels at 
once explained the cause of the trouble by showing the 
old steel to be of high- and the new of low-carbon content. 
When the next case came along, corresponding test results 
were no more than expected. Later, the knowledge gained 


was applied to other pieces that were troublesome from 





























BOLT BY 
ITS MATERIAL 


FIGS. 3 AND 4 
REMOVING 


STRENGTHENING A 


SOME OF 
breakage, the uniform experience being to obtain marked 
improvement by the substitution of high- for low-carbon 
steel. With some pieces the steel was tempered in addi- 
tion, and after the lesson was thoroughly learned, one 
troublesome piece was not only tempered, but we went 
the limit as regards carbon content. using a steel of 125- 
point carbon with conspicuously satisfactory results. This 
then drawn to a 
the heating of so high a carbon 


was hardened throughout and 
Needless to say. 


steel was done with extreme care. 


prec c 


straw. 


STeaM-HAMMER EXPERIENCI 


Shortly prior to this experience Mr. Metcalf, of the 
Crescent Steel Works, had published a piece of experience 
with steam-hammer piston rods which had attracted my) 
attention. It was, to the best of my knowledge, the first 
published experience pointing toward the correct solution 
of the problem of material for resisting shock, and inas- 
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much as the rock-drill experience was little more than a 
confirmation of it, it deserves to be given here. 

Following the universal practice, the Crescent steam- 
hammer piston rods were then made of low-carbon steel. 
True, they were not found to last very long, but when 
they broke, the breakage was looked upon as due to crys- 
tallization. It was believed that the steel had run its life 
and that breakage was then inevitable. So firmly fixed 
was the belief in the superiority of low-carbon steel for 
the purpose that no one had ventured to try anything else. 
One fine day a hammer rod broke when the orthodox 
material was out of stock. It was important that the 
hammer be got at work again with as little delay as pos- 
sible, and, in the emergency, a rod was made of high-car- 
bon steel, in the hope that it would keep running until 
“suitable” material for another rod could be obtained, 
but with the expectation that, at best, its life would be 
short. To the surprise of all it endured far better than 
the previous rods of supposedly more suitable material. 







FIG. 5. THE USE OF LONG BOLTS FOR 

One of the rock-drill cases that came under my own 
observation was exactly parallel with this, the part in 
question being the piston rod, or chuck, as we then calied 
it. This experience, moreover, instead of being limited to 
one, was obtained on hundreds of rods. 


Tue True PHILOSOPHY Or SHock RESISTANCE 


There is no question that the old reasoning was wrong 
and that high-carbon steel has far greater shock-resisting 
(or, more properly, shock-absorbing) power than low- 
carbon steel. The case, however, is but another illustra- 
tion of the truth of Dr. Sweet’s aphorism, “The right is 
discovered first and the laws of right follow.” 

What then is the true philosophy of shock-resisting 
power in constructive materials? Briefly, the answer is 
resilience. Not toughness, not elongation, not reduction 
of area, not ultimate strength, not any possible property 
developed after the elastic limit has been passed, but re- 
silience—the energy absorbed during the deformation of 
a piece of material when stressed to the elastic limit—is 
the property that measures the capacity of that material 
to resist shock without damage to itself. 

RESILIENCE 

This property of resilience is mentioned in books on the 
strength of materials, but little more than mention is 
made of it, while tables of the resiliences of various ma- 
terials are not to be found in either treatises or refer- 
The importance of the property is not gen- 
erally recognized and information about it is correspond- 
ingly meager. For these reasons I shall give some ele- 


ence books. 


mentary facts about it. 

Fig. 1 is a stress-strain aiagram of a piece of steel. The 
vertical ordinates represent stresses and the horizontal 
ordinates elongations. 


The diagram is essentially of the 
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same character as an indicator card, the area under the 
curve at any point representing the work done in stretch- 
ing the piece to the elongation under that point. The area 
under the entire curve up to the breaking point represents 
the work done in breaking the piece, while the area of the 
triangle ending at the elastic limit represents the work 
done in stretching the piece to the elastic limit, this work 
being the resilience of the piece.’ If the piece is of unit 
cross-section and of unit length—that is, of unit volume— 
the area of the little triangle becomes the measure or 
modulus of resilience of the material, and this modulus 
is the direct index of the capacity of the material to resist 
shock. 


THE MEASUREMENT OF SHOCK 


The only definite unit by which to measure the magni- 
tude of the blow of a steam hammer, for example, is the 
unit of energy. A hammer head of a given weight moving 
at a given velocity contains an amount of energy corre- 
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SHOCK WHICH ELIMINATED AN OLD DIFFICULTY 


sponding to this weight and velocity. This energy is 
expended on the piece of work on which the hammer falls, 
and measures the magnitude of the blow. 

If the energy of a blow, or shock, expended on a piece 
does not deform the piece beyond the elastic limit, the 
energy is restored by the recovery of the piece, the action 
being like that of a spring under the influence of a force 
that does not produce a permanent set. Indeed, not only 
is the piece like a spring, it is a spring; a very stiff spring, 
indeed, but still a spring. If, however, the piece is de- 
formed beyond the elastic limit, the case becomes one of 
a spring under a load that gives it a permanent set, and 
if this force be repeated a sufficient number of times, fail- 
ure results. 

From this it should now be clear that the material that 
will resist the greatest blow is one having the greatest 
resilience, which, as will be shown presently, is measured 
hy the elastic limit. Since high-carbon steel has a higher 
elastic limit, and hence higher resilience, than low-carbon 
steel, the reason for the superiority of the former material 
is apparent and, by the same token, tempered is superior 
to untempered steel, because the effect of tempering is to 
raise the clastic limit and, with it, the resilience. 


RELATION BETWEEN Etastic Limir AND RESILIENCE 


The most constant of all the properties of steel is the 
modulus of elasticity, which remains at about 30,000,000 
for all percentages of carbon, for the tempered and un- 
tempered conditions, and for alloy steels alike. This 
means that—the horizontal and vertical scales of stress- 
strain diagrams being supposed constant—the angle COB, 





'Throughout this discussion I have ignored the difference 
between the elastic limit and the yield point. Strictly speak- 
ing, the argument applies to the elastic limit, but, being 
more definitely known, the yield point is used when compar- 
ing steels. As comparative results only are aimed at, the 
difference is unimportant for the purpeyse. 
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Fig. 1, is fixed for all grades of steel and that the area of 
the triangle varies with and may be determined from the 
elastic limit alone. This, however, is not all of the story. 
The strength of a piece at the elastic limit is represented 
by the length of the line, while the resilience is repre- 
sented by the area of the triangle. The angle COB being 
constant for all grades of steel, a!! triangles for stresses 
under the elastic limit are similar triangles. Since the 
areas of similar triangles are to each other as the squares 
of their like sides, it follows that the resiliences of two 
pieces of steel are to each other as the squares of their 
elastic limits—a steel having twice the elastic limit of 
another having four times the resilience, or shock-resisting 
power, from which we see at once the enormous value 
of high elastic limit for this purpose—a value that is far 
in excess of that for resisting simple static loads. 

I have said that the same reasoning that shows high- 
garbon to be superior to low-carbon steel in shock-resisting 
power shows also tempered to be superior to untempered 
steel. Tempered steel is, however, a very general term. 
Our knowledge of the variation of resilience with grades 
of temper is too limited to enable us to say what grade 
of temper has the greatest resilience. The general differ- 
ences between tempered and untempered steel are in- 
creased elastic limit and ultimate strength and reduced 
elongation, with no change in the modulus of elasticity, 
but we do not know if the resilience continues to increase 
as the degree of temper increases. Experience with 
springs shows a comparatively mild temper to be neces- 
sary, and this is generally believed to be due to the need 
of some toughness. Until we know more exactly the 
relation between temper and resilience it is an open 
question if reduced resilience at the higher tempers may 
not be the real explanation of the suitability of a mild 
temper to spring service. Under accidental 
toughness may prevent breakage by substituting perma- 
nent set, but it is certainly difficult to see how a property 
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When we say that the modulus of elasticity of steel is 
30,000,000, we mean that a force of one pound will stretch a 
l 
piece of steel of one square inch cross-section by 5 
¥ 30,000,000 
Fig. 2 


of a greatly magnified stress-strain diagram of a piece of 


the part of its length. Let represent the beginning 
steel, the length of which is one inch, the cross-section 


one square inch and the load upon it one pound, the 


~ inch. The 
30 000.000 


stretch being, as has just been said, 
work done by this pound in stretching the piece is repre- 
sented by the triangle ABC, Fig. 2, being 


l 


30,000,000 — 


in.-lb. 


60,000,000 


Work done = ;x1*X 


The angle CAB being fixed and the areas of triangies 
for other loads being as the squares of the loads, we have, 
for any other load / less than the elastic limit, the area 
of the triangle ADF, or 

p> 
in.-lb. 


60,000,000 


WW ork done 


Placing for P the strength of the material per square inch 
of section at the elastic limit, we obtain the modulus of 
resilience. Thus, for an elastic limit of 30,000 |b. we 
obtain 


30,0002 


Modulus of resilience 15 in.-ld, per CU.IN. 


GO 000 000 


ACTUAL VALUES OF RESILIENC! 


There is a surprising lack of published information re- 
garding the properties of steels as influenced by the car- 
Dr. Henry M. 


Howe has prepared a chart of the yield points of open- 


bon content above about 50 points carbon. 


hearth and bessemer carbon steels carrying from 0.10 to 
0.90 per cent. carbon for publication by himself and, with 
a liberality which is as unusual as it is highly appreciated, 
he has supplied me with a copy of this chart in advance of 
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FIG. 6. 


that is not developed under proper working loads can 
have any value under 
consideration, however, 
that the temper best suited to springs is also best for shock 


such loads. Regardless of such 


it is reasonable and safe to infer 


resistance. 


THE DeETERMINATION OF RESILIENCI 


The determination of actual stresses due to shock is 


scarcely feasible. Even when the energy of the blow is 
known, which is not often, the stress calculation is made 
uncertain by the unknown loss of energy due to impact, 
the conditions lying at some unknown point between those 
of elastic and those of nonelastic impact. It is, however, 
easy to compare the relative values of materials to resist 
shock through their moduli of resilience and to select the 
best. True, tables of these moduli are not common, but 
their calculation, given the elastic limit and the modulus 
of elasticity, is a simple matter. 


ELASTIC CONSTRUCTION FOR RESISTING SHOCK, WHICH HAS MANY 


® eexeilh 
J 
APPLICATIONS 


its publication. Scaling the chart for openhearth steels 


shows the yield points given in Table 1, and by calculation 


in accordance with the above formula, the moduli of 
resilience also given in the table have been obtained. 


Strictly speaking, these moduli should be obtained from 
the elastic limits, but in their absence the figures obtained 
from the yield points are necessarily used and, for pur- 
poses of comparison, answer every requirement, 

While these experiences are old, they point out funda- 
mental principles that do not change. Even the type of 
drill on which thev were accumulated is now being super- 
seded by the hammer drill, which has brought a new set of 
In its construc- 


tion large use is made of alloy steels, and in no industry, 


shock-resistance problems in its train. 


perhaps, has the heat treatment of these steels been more 
carefully studied and applied. What the practice is, | 
do not know and would not be allowed to publish if I did, 
but it is well known that these steels develop properties 
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under heat treatment that would be unbelievable had they 
not been obtained. 

It is a dangerous proceeding to predict results very far 
beyond our range of experience, but nevertheless we make 
progress by extending our practice in accordance with 
conclusions based on experience. With carbon steels, the 
line of progress has been consistently toward the use of 
those with higher and higher resiliences and, unless there 
is an improbable break in the law, we must expect it to 
apply to the alloy steels. It is therefore desirable to cal- 
culate resilience of these steels as an indication, at least, 


TABLE 1. RESILIENCES OF OPENHEARTH CARBON 


STEELS 

Percentage Modulus of 

of Carbon Yield Point Resilience 
0.10 32,000 17 
0.20 38,500 24.7 
0.30 45,500 34.5 
0.40 52,000 45 
0.50 58.500 57 
0.60 65,000 70.4 
0.70 71.000 84 
0.80 76,000 96.3 
0.90 82,000 112 


of their promise for shock resistance. The resiliences of 
two alloy steels of the highest types are given in Table 2, 
the figures for Type D vanadium steel being for this 
material as heat-treated for use in springs. It should be 
noted, however, that the American Vanadium Co. does 
not recommend such a steel as this for steam-hammer 
piston rods, its recommendation for that purpose being 
a steel having an elastic limit of 80,000 lb. and an elonga- 
tion of 20 per cent. 

To what extent this recommendation is the result of 
elimination tests of steels of higher resilience, I am not 
informed. It is even possible, I venture to suggest, that 
it may indicate a survival of the old belief in toughness. 
It must be remembered that the property of resilience is 
almost ignored in the testing of materials. ‘Transverse 
bending tests to destruction of pieces under alternating or 
revolving stresses can throw but indirect, if any, light on 
this property. Direct-shock resistance-testing machines 
would be easy to design and make, but they are not in use. 

Other alloy steels give equally promising indications 
of possibilities, and Table 2 includes also the properties 
of duplex-gear steel No. 1, made by the Crucible Steel Co. 
of America. It will be understood that the different com- 
binations of properties are obtained by variations in the 
heat treatment. 

If these figures look unreasonable, it must be remem- 
bered that they are no more extraordinary than the work- 
ing results. I believe that the figures explain the results. 


ForMS AND DIMENSIONS OF Parts TO REsIst SHOCK 


Not only is the selection of a grade of steel for resisting 
shock based on different principles from the selection for 
resisting static loads, but the determination of the forms 
and dimensions is based on equally different principles. 
The determination of dimensions to resist static loads 
involves little more than proportioning the smallest sec- 
tion to the load, but such a procedure is but a beginning 
when shock is to be resisted. 

While the capacity of a given hammer to deliver blows 
can be measured in units of energy only, it is nevertheless 
true that the hammer head exerts a certain pressure on the 
work which can be expressed in pounds. The amount of 
this pressure is not, however, a fixed quantity for any 
given hammer, its value being dependent on the space 
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moved though during the destruction of the velocity of 
the hammer head. To find the energy when the force and 
the space moved through by it are given, we have the 
universal equation, 
Energy = force X space, 

and, similarly, if the energy and the space are given, the 
equation for the force becomes, 

Force = O99 

space 

from which it is clear that the force exerted by a hammer 
head containing a given amount of energy grows less in 
proportion as the space moved through in stopping the 
hammer is increased. The force found by the formula is, 
of course, the mean and not the maximum. 

This points out at once the universal expedient to be 
followed in designing parts to resist shock—make the 
space moved through in absorbing the shock as great as 
possible. To the extent that this space can be increased, 
to the same extent will the force resulting from the shock 
be reduced. To put it in another way, recalling the fact 
that a piece under shock is a spring, the aim should be 
to make it as flexible a spring as possible, since any device 
which increases the stretch during which the shock is 
absorbed reduces the force which the cross-section must 
resist and hence, if need be, the cross-section itself. 


A PRACTICAL ILLUSTRATION 


In Fig. 3 is represented a bolt suspended from above 
and surrounded by a ring weight A, the dropping of which 
produces a shock by its impact on the lower nut. The 
energy of the blow being fixed, its force is determined by 
the stretch of the body of the bolt, while it must be resisted 
by the section B at the root of the thread. The body of 
the bolt has a surplus of strength over that at B, and since 
the strength of a chain is determined by its weakest link, 
the surplus strength of the body does not add to the 
strength of the bolt. By reducing the diameter of the 
body to that at the root of the thread, Fig. 4, the static 
strength is unchanged, but the body of the bolt, considered 
as a spring, is made more flexible and the stretch under a 

TABLE 2. RESILIENCES OF ALLOY STEELS 


Elongation 

Elastic in 2 In., Modulus of 

Class of Steel Limit* per Cent. Resilience 
Type D j 170,000 15 481 
oo } 225,000 10 844 
Duplex { 125,000 20 260 
ee Be, Beavvtsnndes { 195,000 13 634 
220,000 i) 806 


*So given; in fact, probably the yield point. 


given blow is increased. As has been explained, this re- 
duces the force of the blow and, hence, the stress on the 
section B. Put in another way, the bolt of Fig. 4 will 
endure a heavier blow than the one of Fig. 3, and we have 
the apparently paradoxical, but nevertheless sound, con- 
clusion that in effect, and as against shock, the bolt has 
been made stronger by removing some of its material. 
Another of Dr. Sweet’s aphorisms expresses this conclu- 
sion in the briefest possible way—“Make the piece weaker 
where it doesn’t break.” 


THe Errect or INcreEAsep LENGTH 
To continue the spring analogy, this change in the 
diameter of body of the bolt is equivalent to making a 
helical spring of smaller wire. Such a spring may be 
increased in flexibility in two other ways—by increasing 
the diameter of the coil and by increasing the number of 
coils, that is, the total length. To the former change in 
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the spring there is with the bolt no analogous change, but 
to the latter there is one that is perfect, this change being 
to make the bolt longer. Such increase in the length of 
the bolt will obviously increase the stretch under a given 
blow and reduce the force of the blow, precisely as the 























FIG. 7. A RIGID CONSTRUCTION THAT FAILED 


reduction of the body diameter reduced it. This principle 
may be put in brief form by saying that, in such a boit 
and as against shock, increase of length is just as useful 
as increase of sectional area. 

This conclusion is in strict agreement with the meaning 
of resilience. The modulus of resilience is the number 
of units of energy absorbed per unit of volume of the 
material, the resilience of any piece being equal to the 
modulus for the material multiplied by 
the units of volume of the piece, regard- 
less of any one of its linear dimensions. 


More Rockx-Dritt EXPERIENCE 


The truth of these conclusions was 
demonstrated by the rock-drill experi- 
ence. In the early days one of the prob- 
lems was to keep the front cylinder head 
on the cylinder. The head was at 
first fastened to the cylinder in essen- 
tially the same manner as steam-engine cylinder heads, 
the only difference being in the use of through bolts in- 
stead of studs, in order to facilitate the renewal of broken 
bolts. In the operation of a rock drill, it is impossible 
to avoid an occasional sharp blow of the piston on the 
front head instead of the intended rock, and the bolts de- 
scribed suffered in consequence. A rubber buffer ring 
was placed inside the cylinder to receive these blows, but 
apart from the destruction of the buffer by the oil, it did 
not prevent the frequent breakage of the bolts. 

The difficulty, like many others, was met by Joseph C. 
Githens, who invented the Little Giant rock drill and 
made machines of that type a commercial success. This 
and many other of his details of construction are now 
found in all makes of rock drills of the old type quite as 
a matter of course, as the accepted way, but with no 
knowledge on the part of most of those now engaged in 
the industry of the circumstances that gave rise to them. 
Mr. Githens’s construction for this purpose is shown in 


ZS" 
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Fig. 5. Instead of separate short bolts for the two cylin- 
der heads, two long bolts, or side rods, A and B were car- 
ried down the sides of the cylinder, connecting the two 
heads and securing both to the cylinder in the manner 
shown. At their upper ends they were connected by a 
cross-piece, between which and the back head was placed 
the rubber buffer. With this construction the difficulty of 
broken bolts vanished, and after what has been said, the 
reason is clear. The increased stretch of the bolts due 
to their increased length reduced the stress to a figure 
which the bolts could carry. 

After the consolidation of the Ingersoll and Rand in- 
terests, the cross-piece and buffer construction was re- 
placed by the steel springs C, as shown, but the breakage 
of the bolts was overcome by no other change than the 
increase in their length. 


THE PREVENTION OF FASTENINGS FROM RATTLING APART 


Along with breakage there effect of 
shock—the rattling apart of fastenings, especially screws 
While, of course, less serious than breakage, 


goes another 
and nuts. 
this action was an unmitigated nuisance during those 
pioneer days, and again the experience gained is of wide 
The solution of this is essentially the same 
as that of the breakage problem—make the parts elastic, 
give the resilience a chance to act. If the parts are to be 
bolted together, make the bolts as long as possible and no 
If a bolt cannot be 


application. 


larger in diameter than necessary. 
long, introduce a spring piece under the nut and subject 
to its pressure. 

The simplest and most generally useful of these spring 
pieces is the elastic lock-spring washer originally intro- 
duced for use on railroad-track bolts. Its security is not 
absolute and it should not be used where life depends on 
its action, but we had absolute proof of its great benefit. 














ELASTIC CONSTRUCTION FOR RESISTING SHOCK 


FIG. 8 


The frame (or shell, as we called it) by which the eylin 
der was supported and on which it was moved forward 
for the feed had on each side a bolted on slide, or gib, A 
Fig. 6, by planing off which the wear could be taken up. 
The bolts B, which had to be short, were a perpetual nuis- 
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ance—riveting them over would scarcely keep the nuts 
tight. Some customers, in fact, preferred to abandon the 
take-up feature and have the shells made in one piece in 
order to get rid of the annoyance, and many machines 
were so made. In the Canadian shop and, later, in the 
United States, we placed spring washers ( under the nuts, 
which reduced the annoyance to a negligible amount. I 
have repeatedly seen machines come back after such an 
amount of use as to require general repairs, with every 
bolt, nut and washer in place and so covered with mud 
and rust as to show that they had never been disturbed. 

One of the most annoying of the details of the early 
machines was the chuck—the device at the end of the 
piston rod for gripping the long piece of drill steel. A 
simple way to grip the steel would be by a setscrew 
through the body of the chuck, but such a construction 
would rattle loose almost as fast as it could be tightened 
because it lacked the element of elasticity, and device after 
device failed for the same reason. One such failure is 
shown in Fig. 7. Chucks were a plaything of inventors, 
nearly every mine master mechanic having one which was 
certain to hold—until tried. 

Finally, Mr. Githens brought out the chuck shown in 


Fig. 8. It is a simple thing, but behind it is sound phil- 
osophy. The shape and overhang of the U-bolt A com- 


bined with the elasticity of the key 4, with its cut-away 
center and end bearings on the steel shank by which it 
acted as a spring piece, overcame the difficulty. If anyone 
has ever devised an equally good chuck, 1 have never 
seen it and, as a matter of fact, this construction is now 
universal for this purpose. 

Another detail that gave much trouble was the standard 
D, Fig. 6, one of which was placed on each side of the 
shell, the two being connected at their upper ends by a 
cross-piece which carried the upper end of the feed screw. 
Originally, the standards were held (?) in place by a 
nut located immediately under the boss 2. So placed, the 
nuts constantly came off. With a flash of inspiration, Mr. 
Githens added a long (and slender) tail / to the piece 
and placed the nut at G, and another nuisance disappeared 
and was soon forgotten. 

Of the above illustrations, all show the common feature 
of elasticity, while the chuck illustrates the value of spring 
pieces, and the extended cylinder bolts and the standard 
shank the value of long bolts. 

The fundamental character and importance of this 
work have constantly grown upon me during the inter- 
vening years. So far as I know the subject is treated in 
no book on machine design and the lessons taught by these 
experiences have such a wide appreciation that I hope they 
will be learned by others as they have been by me. 

Acknowledgment is due to the Ingersoll-Rand Co. for 
their courtesy in supplying the drawings from which the 
engravings of rock-drill parts have been made. 

ne 


Annealing Drop-Forged or 
Hammered Parts 
By J. E. Roninson 
If the best results are to be had from steel which has 


been drop-forged or hammered, it should be annealed 
before any machine work is done upon it. This removes 


the internal strains which are set up in the metal when 
being worked under the hammer, and also softens the steel 
so it can be more economically machined and can be heat- 
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treated more successfully without the danger of cracks 
forming and will be much stronger and more durab| 
when put in service. 


PoINTS IN THE PROCESS 


The process of annealing steel consists in heating it 
above its transformation, or critical, point and then 
allowing it to cool slowly. The transformation point of 
a high-carbon steel is usually around 1350 deg. F., where- 
as that of a steel of between 0.15 and 0.40 carbon content 
may be as high as 1650 deg. This would show that the 
critical point in different steels varies because of their 
carbon content and other ingredients which are alloyed 
with the metal. As a general rule all forged parts should 
be annealed after any process of hammering or working 
which tends to throw them out of their natural state of 
repose. 

If a piece of steel is hammered at a temperature so low 
that the force of the blow extends only a short distance 
from the outside toward the center of the piece, it would 
have a tendency to crush the crystals on the outer sur- 
face and break them apart: the core, not being disturbed 
by the force of compression, remains coarse and crystal- 
line. This leaves the piece in a weakened condition, and 
its resistance to fatigue is greatly reduced. If a piece of 
steel is not allowed to cool below its recalescence point 
during the forging and the piece is finished at just about 
that point or a little above it, the metal will be of a good 
homogeneous structure and will continue to improve until 
the cooling reaches its lowest changing point. 


Tuk ImMporTANCE OF Pre-HEATING 


Many poor forgings are made through too quickly heat- 
ing the material to be forged, by inserting the cold bar 
into the furnace when the temperature is 2000 deg. F. 
or above, without first preheating slowly. This applies 
particularly to alloy steels, which, when heated too sud- 
denly, expand on the outer surfaces so rapidly that the 
cores, not having had sufficient time to absorb any‘ heat, 
remain partially cold. This causes them to expand away 
from the cores, forming little dividing lines, or fissures, 
at different depths in the bars, depending upon the rapid- 
ity at which they are heated in the furnace. These fis- 
sures do not always show in the finished part, as they 
often fail to break through the outer shell of the forging. 
However, if the forged part is subjected to a heat-treat- 
ment, they usually come to the surface and are easily 
detected. This is brought about by the sudden cooling 
and contraction of the metal during the quenching oper- 
ation. This occurs more often with high-nickel or 
chrome-nickel steels. 

& 

Importance of Loblolly Pine— Loblolly pine, which is 
known also as short-leaf, and is marketed under the trade 
name of North Carolina pine, now yields the largest cut of 
lumber of any tree in Virginia, North Carolina and South 
Carolina, and on account of its extremely rapid growth, 
abundant natural regeneration, adaptability to various soils, 
heavy yield, and the desirability of its wood for structural 
purposes is destined to continue as one of the most valuable, 
if not the most valuable, timber tree within this area, says a 
bulletin just issued jointly by the North Carolina Geological 
and Economic Survey and the United States Forest Service. 
Because of these traits, as well as freedom from disease and 
defects, early maturity, comparative cheapness of logging, 
and the excellent market for most grades of its lumber, stands 
of this pine offer probably the most favorable conditions of 
any tree of the United States for the practice of forestry, 
which is to say for the efficient management of timber lands 
as a permanent investment, 
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Machining Frames for Automatic 
Hosiery Machines 


By Rosert Mawson 





SYNOPSIS- 
are for machining the frame and other details used 
It will be observed that the 
first operation is drilling and reaming, the holes be- 


The fixtures shown in this article 
on hosiery machines. 


ing used for the reception of locating bars to insure 
accuracy and interchangeability for the milling op- 
erations. The tools have been well tried out and are 
giving satisfaction both as regards quality and 
quantity of production. 





The Trump Bros. Machine Co., Wilmington, Del., 
makes a specialty of manufacturing high-grade machines 
on contract. In this article will be described the methods 
used in machining the frames of the automatic hosiery 
machines manufactured by them. One of the machine 
frames is shown finished in Fig. 1. 

The first machining operation on this part, which is 
drilling, is performed in the jig shown in Figs. 2 and 2-A. 


The rough casting is located against adjustable stops and 


held down with the bolts and nuts A. The cover 
B is then swung back and located, being held by 


the pins C, which fit into holes in the sides of the jig 
The following holes are then machined: Thre 
7e-in., spot drill and 


as shown. 
l-in., spot drill and ream; three 
ream; two 34-in., spot drill and ream; two 5¢-in., spot 
drill and ream; five **/,,-in., drill; two 3¢-in., spot drill 
ten ,y-in., drill; two y-in., spot-drill and 
drill; one No. 19, 
the various drills being guided through bushings 


and 
ream; four 14-in., drill; four No. 7, 
drill 
in the jig. 

The casting is then removed and the ten ,y-in. holes 
are tapped with 3¢-in. U. S. 8S. threads, the four 14-in. 
tapped with ,;-in. U. S. S. threads, the four No. 7 
tapped with No. 14-24 threads and the No. 19 tapped 
with No. 10-32 threads. 

The first milling operation is performed in the fixture, 


Figs. 3 and 3-A. The 


ream > 


casting is located by two pins A 























a 
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FIG. 2 DRILL JIG FOR THE FRAME 


FIG FIRST MILLING OPERATION 























SECOND MILLING OPERATION FIG. 5. 


AND FIXTURE 


FIG. 4. 


THIRD MILLING 
FIXTURE 


FOURTH MILLING FIXTURE 
FOR THE FRAME 


FIG. 6 
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These fit into reamed holes in the cast- 


and a long shaft. 
These details may be seen by referring 


ing and fixture. 
to Fig. 3-A. 
The various screws shown are tightened on the casting 
to hold it rigid in the fixture. The fixture is located and 
held to the machine table in the usual manner. The 
four pads B are machined with a 4-in. end mill operating 
at 67 r.p.m. with a feed of 0.03 in. per revolution. ‘The 
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The fourth milling operation is performed in the fix- 
The casting is located on dowels that fit 
into machined holes in the base and held down with 
the strap A and nut. A 5-in. by %-in. thick side cutter 
is then driven by the machine spindle to machine out th 
slot in the casting. The cutter operates at 53 r.p.m 
with a feed of 0.03 in. per revolution. 

The first machining operation on the yoke bracket, 


ture, Fig. 6. 





ay 




















FIG. 8. DRILL JIG FOR YOKE BRACKETS 
rear surface C is then machined, using a 13-in. inserted- 
tooth cutter operating at 21 r.p.m. with a feed of 0.08 
in. per revolution. 

In the second milling operation the fixture shown in 
Figs. 4 and 4-A is used. The casting is located hy 
four pins, two at A, one at the rear and one in the base. 
Screws are tightened against the casting to hold it rigidly. 
The fixture is located by tongues and held to the table 


FIG. 9. FIRST MILLING FIXTURE FOR BRACKETS 
This is done in the jig shown in 


Fig. 7, is drilling. 
The rough casting is located against 


Figs. 8 and 8-A. 
adjustable screws as A, being forced back with screws 
from the opposite sides. With the thumb-nut shown, 
the clamp B is tightened on the casting to hold the piece 
The cover C is then dropped down and 
The following holes are then ma- 
Ye-in., 


in position. 
located by the pin D. 


chined: One 1-in., spot drill and ream; two 


























FIG. 10. SECOND MILLING FIXTURE FOR BRACKETS 
with bolts in the usual manner. The machining opera- 
tion is performed with the 314-in. end mill B operating at 
82 r.p.m. with a feed of 0.02 in. per revolution. 

The fixture used for the third milling operation is 
shown in Figs. 5 and 5-A. The casting is located by a 
pin A and the plug B. A nut is then tightened on the 
plug to hold the piece in position. The fixture is located 
by tongues and held down with bolts to the machine table 
in the usual manner. The boss C is then machined with a 


¥Yg-in. radius concave cutter. 


FIG. 11. DRILL JIG FOR HEAD 
spot drill and ream; two 5¢-in., drill; four **/,,-in., drill ; 
one ;,-in., spot drill and ream; two No. 7%, one No. 29 
and one No. 35. This completes the drilling and ream- 
ing operations on the bracket. 

The casting is then removed and the upper parts of the 
54-in. holes are tapped with 11/16-20 threads. The **/,,- 
in. holes are tapped with 14-in. U. 8. 8S. threads, the No, 7 
holes tapped with No. 14-24 threads, the No. 29 tapped 
with No. 8-32 and the No. 35 tapped with No. 6-32 
threads. 
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FIG.A1-A 














DETAILS OF JIGS AND FIXTURES FOR MACHINING HOSIERY-MACHINE FRAMES 
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The first milling fixture used on the yoke brackets is 
hown in Figs. 9 and 9-A. The casting is located by the 
pins A and B, which fit into holes reamed in the previous 
operation. The strap C is tightened to hold the part 
securely. The fixture is located by tongues and held 
to the machine table in the usual manner. The machin- 
ing operation is performed with a 5-in. end mill operating 
at 53 r.p.m. with a feed of 0.03 in. per revolution. 

In the second milling operation the fixture shown in 
Figs. 10 and 10-A is used. The casting is located on 
two dowels that fit 
into machined holes in 
the base. The pin A 
is then slid into the 
reamed hole in the 
boss of the bracket. 
The strap B is tight- 
ened on the part to 
hold it in_ position. 
The fixture is located 
by tongues, as C, 
which fit into slots of 
the machine table. 
The surfaces D are 
then machined with 
the gang set-up of cut- 
ters shown at the left 
of the fixture, the fix- 
ture being fastened 
down in the usual 
manner. This set-up 
consists of two 10-in. 
inserted-tooth cutters 
and two 434 in. by % 
in. thick side cutters. 
The cutters operate at 
26 r.p.m. with a feed 
of 0.06 in. per revolu- 
tion. The drill jig 
used in drilling the 
head is shown in Figs. 
11 and 11-A. The casting has been previously bored 
and faced to the desired dimensions. The part is then 
placed in the jig, being located by a turned register. It 
is forced around against an adjustable stop by means of a 
screw at the opposite side. The cover is then dropped 
down and held with a pin, which fits through the cover 
into the sides of the jig. 

The following holes are then machined: One 5-in., 
spot drill and ream; three ;y-in., drill; one #,-in., drill; 
one ;',-in., spot drill and ream; seventeen No. 7, drill; 
four No. 35, drill. The casting is then removed and the 
fein. holes tapped with 14-in. U. S. S. threads, the No. 7 
holes tapped with No. 14-24 threads and the No. 35 holes 
tapped with No. 6-32 threads. 

The casting is milled on the corner pads in a later 
operation, being held on a simple faceplate fixture using a 
3-in. end mill operating at 76 r.p.m. with a feed of 0.025 
in. per revolution. 

It has been found that by subdividing the operations 
on these parts better results are produced and this ac- 
counts for the several tools being used on one casting. 
The castings are then ready to be either placed in stock, 
to be called for as needed, or placed on the machines, 
according to the requirements of the case. 
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Setting a Large Floor-Plate in 
an Engine Plant 


In the shop of the Busch-Sulzer Bros.-Diesel Engine 
Co., St. Louis, Mo., there is a huge floor-plate 27 ft. 
wide and 54 ft. long. This is made up of 18 sections, 
each 9 ft. square, which were rigidly bolted together afte: 
being properly set. The sections were placed on con- 
crete walls spaced 3 ft. apart, center to center, and ley- 
eled by means of jacks, as shown in the photograph. The 





SETTING A LARGE FLOOR PLATE IN AN ENGINE-BUILDING PLANT 


tops of these walls were channeled to hold the grouting 
that was poured in after leveling. In some cases the 
boards used to mold the channels swelled and burst off 
the sides, as shown in places. 

The walls on which the sections rest form trenches 
through which a man may crawl after entering by means 
of removable planks in the floor. In case the plates 
should at any time need releveling the jacks would be 
reinserted and the old grouting knocked out. Then, 
after being again leveled, new grouting would be run in 
between the tops of the walls and the plate girders. After 
the grouting had set the jacks would be removed as be- 
fore. 

# 

The Resistance of Nickel to Acids, it is pointed out, is 
bound to be considerably increased by the addition of 5 to 
10 per cent. of tantalum. An alloy of nickel with 30 per cent. 
tantalum can be boiled in aqua regia or any other acid with- 
out deterioration. The alloy is tough, easily rolled, ham- 
mered or drawn into wire. Combined with tantalum, nickel 
loses its magnetic quality and the alloy has the advantage 
over pure tantalum in that it can be heated in the open air 
to a high temperature without oxidizing. It is produced by 
mixing the two metals in powdered form, compressing them 
under great pressure and bringing them to a high heat in a 
crucible or quartz tube in a vacuum, 
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Rethreading Stay-Tubes 


I recently had to rechase a lot of stay-tubes for a marine 
boiler. The tubes are about 5 ft. long and 25g in. inside 
diameter, the threads being true with the inside of the 
tubes. As the threads were to be only slightly reduced, it 
was necessary to have them run true in the lathe before 
being rechased. 

A small three-jawed chuck was tried at first, but it was 
found almost impossible to hold the work tight enough 
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A DEVICE FOR RETHREADING STAY-TUBES 









without distortion. The device shown in the sketch works 
admirably. It is a piece of machine steel bored to fit the 
tapered bolt and the outside, up to the shoulder, is the 
same size as the inside of the tubes. After the piece was 
machined as described it was split in half lengthwise. It 
is slipped in the tube up to the shoulder and the nut 
tightened. The large part is held in the lathe chuck, the 
opposite end of the tube being supported by a cone center. 
EuGene W. Carr. 
Charleston, 8. C. 
& 


An Instrument for Drawing 
Uniform-Motion Cams 
The illustration shows a device for drawing uniform- 


The disk A is a piece of wood or brass 
A pin 


motion cams. 
fastened to the drafting board by thumb-tacks. 


—_—— =~ 























FOR DRAWING CAMS 


DEVICE 


holds the arm B on the center so that it can rotate. The 
crossarm S On the disk is 
fastened a piece of fishline D, wound around the rollers 


earries the two rollers C. 


Letters from Practical Men 
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and tied to a couple of rubber bands F which are fastened 
on the center pin. There is a radial slot in the arm wide 
enough to take a pencil point. 

A pencil F is inserted in a loop of the line, the rotating 
arm is moved around 180 deg. and the result is a half- 
heart line. By reversing the string the other half may be 
obtained in a similar manner. The only drawback to 
this device is that every individual cam-rise needs a disk 
of different diameter, because the cam-rise is equal to 
one-half of the disk diameter multiplied by 3.145. 

L. C. HAFFNER. 

Detroit, Mich. 

A 
Combination Work Head 

The accompanying illustration 
work head that enables one to use abrasive wheels at either 
end or a large chuck screwed on the spindle at one end, 
as with a lathe. The wheels are fastened to a taper shank 
A which is inserted in the spindle and screws in at B, 
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shows a combination 
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HEAD 


A COMBINATION WORK 


as illustrated. These shanks can be removed at will and 
a chuck screwed on the nose at the right-hand end. 
The spindle is large, has ample bearing surface, and is 
ry’ ° 
[he boxes are split 
The oil is taken care 
These rings are split 


The 


bearings are thoroughly protected against abrasive or dust, 


grooved for the distribution of oil. 
and designed for taking up wear. 
of by an oil well and oil rings. 
and fastened together before the boxes are in place. 


as the design shows, and the device is intended for heavy- 
duty work. 

F. B. Evwiorr. 
Everett, Mass. 


- 
Annealing Aluminum Goods 


Because of its high ductility, aluminum permits of 
severe mechanical treatment in such operations as the 
rolling of sheets and the drawing of tubes or cooking 
utensils. After a certain amount of strain, however, it 
becomes hard, like every other metal, and has to be an- 
nealed. 

The cenditions which secure perfect annealing are im- 
portant. Experience proves that the highest ductility 
is obtained by heating the metal to 250 or 350 deg. 


C. for a duration of about 2 hours. Neither a higher 
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temperature nor a longer treatment offers any advantage, 
but, on the contrary, reduces the ductility by increasing 
the dimensions of the crystals. The influence of tem- 
peratures up to 500 deg. C. is only slight, but higher 
temperatures produce a distinct overheating and spoil 
the metal. The range for practical millwork is fairly 
wide and inconveniences arising from overheating are 
seldom encountered. The foregoing figures represent 
the actual temperature of the metal, which is lower than 
that of the muffle, unless the annealing period is ex- 
tended too long. 

There is another element in the annealing process of 
some importance, namely, the speed of cooling. This is 
generally supposed to have little or no influence on the 
hardness of most metals; but a thorough investigation 
shows that it has considerable effect on the hardness of 
aluminum. It makes no great difference whether a sam- 
ple is cooled in 20 sec. or in 10 min., but it does make 
a difference if the cooling is protracted 2 to 3 hours. 
If two samples are taken from the same sheet, one 
quenched immediately, the other subjected to an arti- 
ficially protracted cooling process, the latter is distinctly 
softer. That may be proved by any kind of practical 
ductility test. 

The influence of this treatment is so uniform that 
the hardness of the same sample may be changed sev- 
eral times. If a slowly cooled and perfectly soft sheet 
is heated a second time and then quenched suddenly it 
becomes harder than it was before annealing. Reheated 
and cooled slowly again, it regains its first softness. The 
process is thus similar in character, though not in de- 
gree, to the hardening and tempering of steel. 

It is the general practice to anneal a large pile of 
sheets and to remove them together from the muffle. 
If this pile is left as one tight bulk in stagnant air, 
the cooling, as a result of the high specific heat of 
aluminum, lasts several hours. No additional arrange- 
ment is necessary; the only measure required is to avoid 
artificial interference with the process. The metal must 
not be exposed to water, wind, or out-of-door tempera- 
ture in winter; nor must any single sheet be removed 
and handled before it is cold. If these precautions are 
observed, the best results may be expected. 

A different problem is encountered with goods that 
form hollow bodies, as tubes, pails, cooking utensils and 
the like, the shapes of which prevent a tight massing of 
solid material. A pile of sueh goods contains only a 
small weight of metal, with therefore a low amount of 
B.t.u., and in addition it has a large radiating surface. 
As both conditions act together, the temperature is 
quickly lowered. It is advisable to protect these goods 
in such a way as to reduce the loss by radiation. For 
this purpose they may be kept for some time in heated 
chambers, or in warm compartments between the anneal- 
ing furnaces, or may be protected by special covers. 

Manitowoc, Mich. Hveco FrrepMann, 
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Equalizing Rolls for Front 
Gage of BlanKing Dies 


The variation in width and the uneven edges of stock 
cause considerable trouble in blanking out sheet-metal 


parts, and are responsible for the majority of blanking 
dies being made without any pretense of a front gage. 
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This omission, however, is a serious handicap to the op- 
erator, especially on small work where he is expected 
to run the press continuously at a speed of 100 to 150 
revolutions per minute, as he is kept fairly busy moving 
the stock along and does not have much time to square 
it against the back gage. 

Although an experienced operator becomes fairly profi- 
cient at turning out work at the rate mentioned on a 
press equipped with a suitable finger stop, the stock will 
occasionally “run out,” with the chance of shearing the 
punch and die if they are of delicate construction. 

Fig. 1 shows the application of equalizing rolls B 
which hold the stock square against the back gage A 






he 


II ins 
| II HH] 





hie 
Witt 

MTTHTIY 

| ' 
4 















Fig.2 


ROLLS FOR HOLDING STOCK AGAINST BACK GAGE 


and take care of any variation in width or uneven edges 
of stock. The correct tension of rolls B is easily deter- 
mined by trial, and a suitable spring C is used to spread 
the arms on which they are pivoted. Fig. 2 shows another 
method of holding stock against the back gage by the 
spring buttons D. 

We find that the equalizing rolls B are more satisfac- 
tory, as they allow the stock to move freely and have no 
tendency to bind as with the spring buttons. These 
equalizing rolls and buttons are used on blanking dies at 
the Ideal Stencil Machine Co., of Belleville, Ll, and 
have proved a decided advantage. 

B. GEIST. 

Belleville, Tl. 


Machining Piano-Action 
Hammer 

This article describes the process used by the Frazer 
Machine Co., Dorchester, Mass., in repairing the hammer 
for a piano-action machine. The piece is shown in Fig. 
1. The surface A consists of the spiral, which is from 
l4-in. to 1-in. pitch, and B has about ,'g-in. pitch. After 
due consideration it was decided to plane the piece, the 
points C acting as the axis around which the work re- 
volves. 

The method used is shown in Fig. 2, with A the di- 
viding head, B the cast-iron fixture which holds the work, 
and C the dividing-head center. The heads and fixtures 
were centered so as to be in line with the axis of the 
work. The planing tool D was fastened in the usual 
manner to the crossrail of the planer; # is a modern 
drum fastened to the dividing head and causing the latter 


h 
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to revolve; F represents a window cord fastened at each 
end to a stationary object. 

It will be seen that as the work is planed the divid- 
ing head is made to revolve by means of the cords, there- 
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Fia. 2, The Method Used 


MACHINING A PIANO-ACTION HAMMER 


by giving a rotary motion to the work. Of course it is 
necessary to figure the diameter of this drum to get the 
required spiral at A. This method of planing the spiral! 
worked out in a very satisfactory manner, and the piece 
was put on the machine and gave the desired results. 

F. B. Evuiorr, 


Everett, Mass. 


& 
Placing Shafting in Hangers 
The illustration shows a device that has been used 
successfully for attaching shafting in hangers. ‘Take 
3 


yeue 


my 





PLACING SHAFTING IN HANGERS 


two 2x4-in. wood blocks to fit against the web of the 
hanger above the adjusting screw for the top box, leav- 
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ing space between the top of the block and the foot of the 
hanger to pass the rope through. Put bolts A 
through the blocks with thumb-nuts and washers. Fasten 
with screws to one of the blocks a piece of Y,-in. plate B 


two 


large enough to reach under both blocks and rest on top of 
the adjusting screw of the hanger. Bore a hole through 
the blocks suited for the size of rope to be used, and 
round the tops of the blocks to about the radius of a 4 
In. pulley. They need not be very smooth, as the rope 
will find its place very soon and finish them as well as 
needed. On a heavy job one end is put through the blocks 
and secured to the hanger, the loop is lowered and the 
shaft placed in it. 

M. ‘Tl’. BenTLey. 
Yi rk, Penn. 


x 
Wall Pocket for Waste 


Cotton waste is used at so many machines and benches, 
as well as in erecting on the floor, that it is particularly 
difficult to care for it properly from a fire-prevention view- 
point. The illustration shows a wall pocket that was 
made to overcome this difficulty. 

To each machine was attached one of these galvanized 


wall pockets holding the waste. At the benches similar 
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WALL POCKET FOR WASTE 


pockets were fastened to the brick wall at convenient 
points in front of the workmen, also on the steel beams 
for the men erecting on the floor. In this way) there is a 
definite place for every piece of waste in the factory and 
a definite assignment is made at fixed times to each re- 
This metallic holder is also a preventive of 


c ptacle. 
from oil-soaked 


spontaneous combustion which arises 


cotton Waste, 
P. W. BLatr. 


Sarnia, Ont., Canada. 
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Patterm Maker’s Roughing Tool 

The illustration shows a roughing tool that is useful 
for pattern makers and does away with the danger of 
roughing heavy work with straight round-pointed tools. 
It is forged out of ‘tool steel and the hole A drilled. The 
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beveled cutting edge B is obtained by countersinking it 
on the lathe. It is then tempered in oil and ground. 

The grinding is done on a wheel that has a radius 
smaller than the smallest radius of the tool, which is oscil- 
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PATTERN MAKER'S ROUGHING TOOL 
lated from side to side. The recess C is to keep the sur- 
face being ground a fixed distance from the revolving 
piece, and rests against the steadyrest. 

A. J. Gruber. 

New York, N. Y. 
& 
New Type of Planing Tool 


The illustration shows a planer tool which has been 
found to give good service where 
gooseneck tools are commonly 
used. The bar of steel is simply 
broken down, leaving a flattened 
end from 4 to 3 in. thick, even 
with the back of the bar or 
slightly to the rear of it. The 
thickness, width and length of 
this end are determined by the 
class of work being done. Among 
the advantages of this type are 
ease of forging and keeping in re- 
pair, and it is more positive and 
reliable than the gooseneck tool. 
Some of the work that it has 
done will indicate its varied use- 
Cast-iron blocks 34x30x 











fulness: 


$8 in. finished all over with a 
limit of + 0.0005 in.; special 
surface plates heavily ribbed 


3x42x90 in.; machine beds 20x30 
in. lightly ribbed and resting on 
four corners only, error limit 
0.0015 in.; as well as a great 
variety of other work. The form 
of the tool has a tendency to reduce vibration. 
Donaup A. Hampson. 





PLANER TOOL FOR 
FINISHING CAST 
IRON 


Middletown, N. Y. 
& 
Making a Six-Splined Shaft 


The repair shop is called upon to make most anything, 
usually in a hurry, and most ingenious ways must be 
devised for doing these jobs. The broken auto shaft 
shown in Fig. 1 was sent to us for repairs. It will be 
noticed that this shaft had six splines cut on one end. 
The job presented a difficulty, as the shaft was too long 
to go between the milling machine centers. 

After due consideration we decided ta put the shaft 
directly into the dividing head. Accordingly, we turned the 
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taper A, Fig. 2, leaving a portion B between the shaft and 
the taper for clearance for the cutter. We had no form 
cutter with which to mill out the metal between the 
splines, but by using a plain milling cutter about 3; in. 
wide we were able to produce a satisfactory job. 

The cutter was set off the center line of the shaft by 
using the center in the dividing head. The center was 
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Claes Fig.| Shaft to be made 
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Fig.2 The Shaft as prepared 


MAKING A SIX-SPLINED SHAFT 


taken out and the work put in, and we made six cuts on 
the shaft with the cutter in this position, finishing one 
side of all the splines, then moved the saddle over a dis- 
tance equal to the width of the splines plus the thickness 
of the cutter and finished the other side of the splines. A 
third series of cuts was taken to clear out the ridge left 
As this did not take out all the 
ridge, a little filing was necessary. The taper end was 
cut off and the job was completed. It might be supposed 
that the unsupported end would cause spring, but this 
was not the case, as the total overhang of the splines was 
only about 5 in. 


by the two previous cuts. 


JAMES ELLIs. 
Memphis, Tenn. 


Es 
Rapid-Acting BlacKsmith 
Clamps 


A surface plate used in blacksmith shops, and having 
the usual square holes in it, is shown in the illustration, 
in which A is a circular piece of wrought iron or steel 





SURFACE PLATES 


SPRING CLAMP FOR 


about 1 in. in diameter, bent as shown. A forging B is 
placed on the surface plate and the clamp is inserted 
in a convenient hole, and driven into place with a ham- 
mer so that one end of it rests on the forging. The 
clamp tends to spring when thus driven and makes a 
very strong fastening. To release the clamp, simply hit 
it on the lower end. 
E. B. FELLows. 
Everett, Mass. 
& 


Growth of Electricity in the South—In ten years South 
Carolina’s jump in consuming electricity by kilowatt-hours was 
from 18,000,000 to 356,000,000. This is the largest proportion- 
ate gain of any state in the country. New York leads in 
output of electrical energy, more than 2,000,000" )0 kilowatt- 
hours being used in 1914. 
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A Vigorous Survival of the 
Great Fire 


EDITORIAL 





SYNOPSIS—That specializing pays even in job- 
bing work is shown by the growth of this San 
Francisco shop in spite of the selback of the great 
fire of 1906. Automobile repairs have been studied, 
and provisions made for making repair parts quick- 
ly. Cylinder grinders were introduced early in the 
work and, together with gear cutters, have made it 
possible to specialize on motor and transmission 


work. 





Some of us have had more or less experience with the 
devastating effects of fires in machine shops, but probably 
few have ever been confronted with so great a problem 
as that illustrated in Figs. 1 and 2. These show the shop 
of the Pacific Gear & Tool Works after the debris had 
been cleared away in the days immediately following the 





CORRESPONDENCE 


gear work of any kind. They specialize in automobile 
motor and transmission work and have patterns for pistons 
and rings of 143 different makes of automobiles. Auto- 
matic gear cutters of various types and cylinder grinders 
make this an important factor in the total business. 


GRINDING Piston RINGS 


The method of holding piston rings for grinding is 
particularly interesting, as shown in Figs. 3 and 4. The 
outer shell A is threaded to receive the mandrel B and is 
coned at one end so as to center within its 
The B carries a 


made to fit the particular size of ring to be ground. 


any ring 
retaining flange C 
This 
flange is prevented from turning by means of a groove 
fitting over the pin Y. With the flange in place and the 
ring over it, the plug £, of the 
proper size for the ring, is screwed into the work mandrel! 


capacity. mandrel 


carrying a loose flange F 





OF THE 
FIRE 


FIGS. 1 AND 2. FRONT AND REAR VIEWS 


OF 
great San Francisco fire of April, 1906. The machinery 
is shown just as it fell into the cellar, one view being 
taken from each end. 

Instead of Mr. 
and his associates immediately started to work in new 
quarters, and were ready for business in a comparatively 
short time. They now have a permanent location in a 
substantial brick building at 1035 Fulton St., San Fran- 
cisco, Calif., and their shop is well equipped for handling 


being discouraged, however, Bannan 








‘See 


+t 


Fee 


as 
cb. 








PACIFIC GEAR & TOOL WORKS AFTER THE SAN FRANCISCO 
APRIL, 1906 
B, the flange G forcing it into place. Before this is 


tightened, the sleeve A is screwed up around the mandrel, 
so that the coned end of the sleeve surrounds the ring, 
The 
ring is then tightened by screwing in the plug F; the 
sleeve A backed off out of the way, and the ring 
in the usual fashion by placing the work mandrel between 


centering and inclosing it between the two flanges. 
ground 


centers of the evlindrical grinder. The whole operation 


is much more simple than it sounds 
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A very simple method of slotting piston rings is shown 
in Fig. 5. The angle fixture A has been made to go over 
the cross-slide dovetail of an old lathe, in place of the 
regular tool slide and block. ‘The arbor carrying the 
slotting saws ig fitted to the taper of the lathe spindle and 
carried on the bed center at the outer end. The rings to 
he slotted are held by a simple clamp on either side of 
the opening in the angle-plate, according to which direc- 





F 























FIG. 3. MANDREL FOR GRIND- FIG. 4. PARTS OF THE 
ING PISTON RINGS MANDREL 


tion the slot is to run. One of the slotted rings is shown 
hanging to an upper corner of the plate, and a ring is 
also in position on the other side for cutting the opposite 
kind of a slot angle. 

A device for straightening the ring, or main, driving 
gears in automobile rear-axle construction is shown in 
Fig. 6. These gears have a tendency to warp in hardening, 


MACHINIST 





Vol. 43, No. 11 


the tops of the teeth of the gear being straightened, an 
the whole thing is placed under a hydraulic press, so tha 
the necessary pressure may be brought to bear on th, 
high points. 

This device has proved satisfactory, as it makes a sul) 
stantial anvil on which the gear to be straightened 
laid. It not only acts as a holder for the work, but als: 
shows when the work has been straightened. 

3 


Necessity of Keeping in Touch 
By H. D. Murpuy 


A short time ago the man in charge of our toolroom 
was going over his stock and discovered some drills of a 
certain make which were unavailable for our use. The 
were forwarded to the maker with the request that, i! 
possible, they be exchanged for a size and taper which 
could be used. They were returned with a letter stating 
that as they were not in the original package and were 
not in perfect condition no exchange could be made. The 
letter, in rather an injured tone, proceeded to point out 
that we had made no purchases of that firm in over two 
vears, and not only were the drills of a vintage prior to 
that time, but we were possessed of a considerable nerve 
to ask for an exchange under those conditions. 

The impeachment was correct, but the gentleman forgot 
that during those two years his representative had never 
so much as dropped in to inquire why he was no longer 
favored with orders. His office is not more than half an 
hour from our factory. Inasmuch, however, as the home 
office had never communicated with us either by letter or 
circular, perhaps the salesman was not wholly to blame 
for his indifference. 

Not so very long ago we desired to change the type of a 
certain article in use in the shop and after studying 
several advertisements made our decision and installed the 
new equipment. Some time afterward the manufacturer 
of the discarded article paid us a visit and complained 














FIG. 5. SLOTTING PISTON RINGS 


as is usual, and the device shown has been made to assist 
in bringing them back to their normal shape. 

This consists simply of a heavy steel bevel gear of the 
same pitch as the one to be straightened, but of some- 
what larger diameter. The inner ends of the teeth in 
this ring are cut away, so that only the outer ends remain 
to act as a guide for the gear being tested. The inside 
of the ring is bored out to the proper angle to receive 


FIG. 6. RING FOR STRAIGHTENING GEARS 


bitterly that he had not been given an opportunity when 
the change was made. He now had an altogether new 
process, superior to the one we had chosen, and it was 
also cheaper. Then it was our turn to be bitter. We 
pointed out to him that he had never taken the trouble to 
write us setting forth the merits of his new article and, 
so far as we knew, had never given it publicity. He went 
away a sadder and—let us hope—a wiser man. 
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Tool Setter for Boring Mill 


On page 961, Vol. 42, 
tool setter for the boring mill, but as it is not on the 
market and is rather difficult and expensive to produce, 
I am prompted to show a little device that we have been 
using for years and that has always proved satisfactory. 

Even with the tool suggested it would be rather risky 
to set your single-pointed cutter at once to bore a gage 
size hole, as bars carrying such cutters rarely run true 
and do not maintain their standard diameter around the 
cutter section of bar. So it becomes necessary to rough 


there was shown a very nice 


















MICROMETER ATTACHMENT TO MEASURE BORING 
BAR CUTTERS 


and measure a try hole, first measuring the distance the 
cutter stands out of the bar and then advancing the cut- 
ter the correct amount to enlarge the hole to the size 
required. 

We have found that the little micrometer attachment 
shown serves this purpose admirably, and it is so simple 
and easy to make that any operator suggesting or asking 
his foreman or superintendent for one should not have 
much difficulty in getting it. We use this on 2- and 
3-in. Brown & Sharpe micrometers, but with a slignt al- 
teration it can be adapted to any make used in the shop. 

The illustration shows a 120-deg. V-block on the anvil 
end of a micrometer A, in position on a boring bar to 
measure the projection of the cutter from the bar. This 
shows the bar B, the grub or adjusting screw C and the 
locking screw D. Suppose you have bored a hole to 0.73 
in. and want it 0.75 in. You have 0.02 in. 
you move the cutter out 0.01, gaging with the micrometer 


to bore, so 


as shown. 
REINHARD DE WERTH. 
Elizabeth, N. J. 


* 

Application of Ram-Up Cores 
The method of molding described by Mr. Jacobsen 
on p. 554, Vol. 42, is a good one if used with discrimina- 
tion. I refer to the insertion of cores in the pattern which 
are left in the mold when the pattern is withdrawn. 
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Discussion of Previous Question 
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It is often quite troublesome to get metal to lie close up 
to the cores when these are hard-rammed or cold. It is 
far more difficult to do so when the cores have had time 
from the sand. 
dry-sand cores it is custo- 


to absorb some of the moisture 

In making thin pipes using 
mary to leave the core setting till the last moment, the 
cores then being withdrawn from the hot stoves and in- 
serted while still warm. If this is not done, it is more 
than likely that the moisture accumulated during the 
greater portion of a day will vaporize and slowly percolate 
the metal at the top of the mold while it is becoming 
plastic, with a result that can well be imagined. | 
have seen such castings so porous or hollow that the inspec- 
tor’s pick readily riddled them. 

Castings to be machined on the upper faces—that is, 
the face which lies uppermost in the mold—should be cast 
with the least delay possible if made with ram-up cores. 

In the case of the larger casting described, I should far 
prefer to use green-sand cores made in a core box a little 
smaller than the recesses into which they fit in the pattern, 
to avoid drag while removing the pattern. Trouble from 
a damp core would thus be obviated, for green-sand cores 
have no greater tendency to “blow” than has the 
itself. 


mold 


Francis W. Suaw. 
Manchester, England. 
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Rapid Power Carriage Return 
for Old Lathe 


The power quick return shown on p. 188 brings to 
mind another method of accomplishing the same purpose. 
This uses a block center chain running the working length 
of the rear side of the lathe bed. 

This chain is endless, running over two sprockets, either 
of which may be driven from any convenient source of 
power, the other sprocket being an idler. The carriaye 
has a grip, which is operated by a hand lever in such a 
way as to engage with either the upper or lower wart 
if the chai-i, thus giving movement in either direction as 
wanted. 

On very long lathes it may be necessary to carry the 
slack of the chain on little rollers attached to the lat!« 
bed, these rollers being so located as to clear the grip 
as it passes by with the carriage. 

Harry W. JOHNSON. 
Ps ughkeepsie, N. Y. 


Manganese Ore Imports to the United States for the fiscal 
year ended June 30, 1915, about 28.5 per cent 
those for the preceding fiscal year and 46.5 per cent. less than 
for the year ended June 30, 1913. For the year ended June 36, 
1915, they were 206,859 tons, 288,706 
the fiscal year 1914 and 387,196 for 1913. In 
year the imports were 31,011 tons, practically all from 
against 22,641 tons Russia, India Brazil in 
1914 Of the total June 30, 58,090 
28.2 per cent., were received in the 
1, 1915 


were less than 


tons for 
June this 
Brazil, 
June, 


gross against 


tons 


and 
1915, 
period from Jan, 1 to Jul 


from 


receipts to tons, or 
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Metal-Working Machinery 
Exports for 1915 


The greatest fiscal year in the history of American ma- 
a A . 


chine-tool building closed on June 30, 1915. General 
statistics are now available as to the year’s business, al- 
though the detailed figures will not be made public for 
several months to come. Subject to revision, the total for 
the item “Metal-Working Machinery (Including Metal- 
Working Machine Tools)” is the great sum of $28,162,968. 

On p. 1091, Vol. 41, of the American Machinist, in an 
editorial review of the prospect for the then ensuing 
fiscal year, occurs this sentence: “These facts point to a 
possible United States export business in metal-working 
machinery for the present fiscal year of from $20,000,000 
to $25,000,000.” This estimate, though far greater than 
the record for any preceding year, fell short of the facts. 

The total, $28,162,968, is more than double the ex- 
ports for the fiscal year 1914 and is more than $12,000,000 
greater than the total for the year 1913, which had the 
previous highest record. The totals for the three fiscal 
years 1913, 1914 and 1915, each subdivided into seven 
items, are given in the following table: 


Country to Which c——Amount for Fiscal Year——, 
Exported 1913 1914 1915 
Bec nd epee make’ $1,936,908 $1,771,525 $8,695,826 
 vccneeekeeeeeee se 3,175,188 2,167,240 121,756 
United Kingdom ......... 3,417,655 3,178,630 12,294,801 
Other European countries 3,738,926 3,408,502 4,016,899 
tt <<adncaté ouenaeuia’ 2,326,270 1,199,356 1,813,188 
Dh st iccangcocesaes” -Seeeeade seaaeke 282,489 
Other countries .......... 1,502,368 2,286,106 938,009 


$14,011,359 


$28,162,968 





Total $16,097,315 

It is noteworthy that the monthly volume of shipments 
did not reach a striking figure until November, 1914. 
That is, the great bulk of the exports went forward in 
the last eight months of the fiscal year. The total for 
November was almost exactly twice the monthly average 
for the preceding year, and gave promise of what followed. 

The table shows that six-sevenths of this great volume 
f business was with the warring nations. France, Great 
Britain, Australia and Canada account for than 
$23,000,000 worth. Germany is credited with receiving 
almost nothing, although there is reason to believe that 
some part of the shipments to the Scandinavian coun- 
tries, and to Italy during the early months of the war, 
Russia’s item is not separated from the 


more 


entered Germany. 
smaller European countries, but is known to be con- 
siderable. 

The disquieting item in the table is the last one, which 
shows that less than $1,000,000 worth of metal-working 
machinery was shipped to countries outside of Europe 
and excepting Canada. The comparable figure for the 
fiscal year 1914 is nearly $4,000,000 worth. The total 
business in this machinery for the year 1914 in countries 
outside of Europe, participated in by the United States, 
Germany and Great Britain, was nearly $7,000,000 worth. 
It appears that most of this trade has disappeared. Or to 
put it a little differently, it seems that South America, 
Africa and Asia have not bought machine tools to any 
great extent during the past fiscal year. Thus the hope 
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that prevailed in the early days of the war, that the 
South-American and Asiatic markets would absorb more 
American machinery than realized. 
There undoubtedly are a number of reasons for this situa- 
tion, which need not be discussed here. It is more than 
likely that the coming fiscal year will have a different 


ever, has not been 


record to show, for a long period of nonbuying must be 
broken some time, and with the consummation of closer 
financial and shipping relations between this country and 
South America it is more than likely that more orders 
will originate in that market. 

Looking forward to the present fiscal year, of which two 
months already have elapsed, it seems very likely that 
the record for 1915 may easily be equaled if not bettered. 
Enormous shipments are now going forward, and orders 
for machine tools are still being freely placed. 
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Ironclad vs. Rational 
Inspection 


There may be said to be two kinds of inspection—one 
which is controlled absolutely by rule and the other in 
which mechanical knowledge and common sense modify 
the rules when it seems advisable to do so. Large manu- 
facturing concerns use the latter, but governments, for the 
most part, use the former. Nor is this altogether without 
reason. Bitter experience has shown that there are men 
who will deal honestly with a private concern but seem 
to consider the government as legitimate prey. This is 
not a product of representative government but a legacy 
from monarchical governments, and still prevails in all of 
them. 

This failure in the past of those supplying government 
material to realize that they are, to put it mildly, robbing 
themselves as well as others is the one legitimate excuse 
for inspection by ironclad rule, and it can be abandoned 
more quickly if all contractors show a disposition to supply 
in all cases the kind of material and workmanship ordered 
and paid for. 

The disadvantages of inspection by rule are well known, 
yet a few instances may serve to show not only the bad 
points but the real danger in emergencies. A_ bronze 
casting was ordered for a hurry job from a foundry which 
knew government mixtures well, but before it could be 
used, borings had to be taken and sent for anaiysis. These 
borings were sent to the nearest government laboratory, 
about five hundred miles away, and a month passed before 
they were reported as being correct. In the meantime 
the hurry job waited. 

Submarines are being 
shipyards, but not under the ironclad-rule inspection, 
which delays the work so that about two years are ordi- 
narily required. This does not mean that these particular 
submarines are not well built in every detail or that they 
are slighted in any way, but only that the delay of wait- 


seven months in some 


built in 


ing for inspectors to test each piece and put the official 
stamp on it is entirely eliminated. 








AMERICAN 


Lid 


The solution of this problem depends on whether per- 
sonal responsibility and authority can be relied upon or 
whether everything must be referred to a set of rules laid 
Any book of rules becomes a 
No man or 


down for general guidance. 
fetish, which, like tradition, hinders progress. 
set of men are wise enough to formulate rules which can 
vovern every detail of inspection for all products under 
all conditions. And it is this strict adherence to fixed 
rules which makes economical and prompt manufacture 
impossible, a condition which handicaps the industry or 
the nation where it exists. 

The introduction of more civilian inspectors will not 
remedy matters as long as the ironclad book of rules stares 
them in the face. The judgment gained in long years of 
shop work counts for little, because there is no oppor- 
tunity to utilize it. No matter how urgently a piece may 
be needed, the regular routine must be gone through 
even when all hands know it to be useless. 

The civilien inspector does not dare to allow even the 
latitude in passing work that is sometimes permitted by 
officials of the army and navy. For while his judgment 
may, and in fact should, be better than that of the officers, 
because of longer experience in manufacturing, he is a 
subordinate and no discretion is allowed him. 

Inspection must be put on a more rational basis, at the 
same time protecting the government against fraud by 
making penalties so extreme that there would be few 
willing to take the chance of discovery. The confisca- 
tion of a plant, with long imprisonment for those profit- 
ing by the fraud, would have a deterring influence in most 
cases, 

The whole problem is full of difficulties, but they must 
be met and solved if we are to put manufacturers for the 
government on a sound business basis, particularly in 
the event of emergencies. When supplies are needed at 
once and in large quantities, their production must not 
be hindered nor their cost increased by delays due to 
unwarranted rigidity in the inspection of all details. Not 
that inspection should be lax enough to allow defective 
material to go into service, but it must be flexible enough 
to waive unimportant details when the article as a whole 
will render efficient service—such inspection, in fact, as 
any large manufacturing concern of good repute would 
consider satisfactory for its product. 

The Broadening Effect of 
Specialization 

It is a more or less common opinion that specialization 
tends to produce a certain narrowness or lack of general 
ability; that it prevents one having more than the single 
viewpoint from which the daily task is regarded. 

While we all know that specialization makes possible 
the largest financial returns, few of us realize that it is 
also one of the greatest aids to versatility. 

As a matter of fact, specialization is the art of thor- 
oughly looking into and caring for infinitely small details. 
One who practices specialization not only acquires an 
intimate knowledge of the subject in hand, but likewise, 
what is of more importance, perfects his ability to grasp 
quickly the details of any subject. 

This truth may have been overlooked because of the fact 
that economic conditions have seldom required the special- 
ist to extend his work over a broad field. In the present 


war, however, the demands upon industrial resources for 
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unprecedented quantities of munitions has brought int: 
view the spectacle of those who formerly have specialize: 
being called upon to perform new and unfamiliar tasks. 

Nine-tenths of the munitions produced today undoubt 
edly are being made by men who, before this war, neve: 
worked upon guns or rifles, shrapnel, explosive shells, o 
any other war material. The shops in which this larg: 
bulk of supplies is being produced formerly specialize: 
in machinery of far different design and intended for fa 
different purposes. The heads in these private munitio 
factories are distinctly specialists; the superintendent 
and foremen are specialists and the leading workers ar 
those who have stuck pretty closely to one industry dur 
ing most of their working lives. 

It is remarkable how quickly these men have adapte: 
their factories to new products. No matter how muc'! 
complaint we hear of slowness in mobilizing these muni 
tions, the factories themselves are not open to criticism. 
for when given the work to do they show a most praise 
worthy speed in getting it started. It is a striking fact 
that the delay is not caused by lack of versatility of special 
ists. Strangely enough this lack of versatility and inabil- 
ity to grasp fundamental ideas are observable among 
statesmen and others who have been brought up and lived 
under what have accustomed to hear called 
“broadening influences.” 

Is it possible that specialization and “getting it done’ 
go hand in hand? 


we been 


ca 
Cost Plus a Fixed Profit in 
the Machine Shop 


The abnormally widespread demand for munitions 
which makes itself felt in time of war places unusual 
burdens upon mechanical industries. The experience of 
one manufacturer who has been figuring on a number of 
contracts but has hesitated to take any of them has crystal- 
lized into a conviction that the most satisfactory way for 
shop owners to meet these conditions would be to sublet 
their plants on the basis of “cost plus a fixed profit.” 

A little thought on this matter convinces one that it is 
not as impractical as it appears at tirst glance. The 
main stumbling block would undoubtedly be the size of 
this proposed margin of profit which, from the exagger- 
ated notions of profits at present in circulation, might be 
and 100 per cent. 
and the manufac- 
a reasonable mar- 


popularly placed anywhere between 50 

Assuming that the contracting party 
turer could get together on the basis of 
gin, which in all probability would lie between 10 and 
20 per cent., depending on demand, the manufacturer 
would find himself relieved of a good many causes of 
worry. He would not feel at all put out if the contractor 
insisted on minute and senseless inspections and absurd 
requirements. The burden of these drawbacks would be 
placed upon the shoulders of those who were responsible 
for them. An arrangement of this kind might go a long 
way toward opening the eyes of those who impose many 
unreasonable requirements that in turn do much to defeat 
the purpose for which munitions themselves are being 
made, namely, ultimate victory. 

Governments pay the cost of unnecessary work, whether 
the product is made in their own arsenals or contracted 
In time of peace ther: ‘s little ten- 


for in private plants. 
impossible 


dency to call attention to incorrect designs a1. 
specifications. 
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Automatic Tapper and Counter- 
sinking Machine 


The machine shown was designed for tapping either 
blind or through holes up to 14 in. diameter. It is auto- 
matic in operation, tapping to the required depth, revers- 
ing and backing out without the use of hand or foot levers. 
For this reason’ it is calculated to be especially well 
adapted to shell-tapping. 

It is self-contained; the main driving shaft has two 
speeds operated by spring clutches. The main spindle 

















AUTOMATIC TAPPING AND COUNTERSINKING 
MACHINE 


bearings are roller bearings; al] other bearings are bushed 
with bronze. 

The height of the machine is 33 in.; clearance of tap 
spindle to column, 44% in.; vertical adjustment of the 
table, 3 in.; distance from the table to the bottom of the 
spindle, 8 in.; drive pulleys, 5 in.; belt, single, 114 in.; 
125 lb. 

It also has hand reverse, the various adjusting handles 


two speeds, 300 and 500 P.M. 5 weight, 
and plugs being conveniently located. It is a_ recent 
product of the Poese Machinery and Manufacturing Co., 
Cleveland, Ohio. 


29° 


Shell-Banding Press 


In the illustrations are shown a banding press and 
the dies used on it for compressing copper driving bands 
on shells 3 to 4.7 in. 

The press used for this purpose, shown in Fig. 1, is of 
the standard type, with a capacity of 75 tons. It has an 
8-in. ram, with an 8-in. stroke, to which is attached the 


from in diameter. 


This die design has been worked out 


die shown in Fig. 2. 
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by the Chapman Double Ballbearing Co., Toronto, Cai 
ada. The die is made with eight wedge-shaped fingers, 
which are forced against the copper band when the ram 


is raised by means of the tapered surface on the outside 
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DETAILS OF THE BANDING DIE 


FIG. 2. 


hardened-steel ring affixed to 


the top of the press, W hich is also tapered. The force neces 


of the wedges entering a 


sary to press the copper ring into the driving band recess 


: approximately 30 tons. The operation of the die is so 
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direct that it is not found necessary to apply the pressure 
more than once. 

The operation of the press is fast and positive, and 
one man can handle a thousand shells per day, and with 
help in supplying the shells and removing them this ca- 
pacity can be easily doubled. The press is compact, 
and can be operated with either a belt-driven high-pressure 
pump or from an accumulator service. Every portion 
of the press and die is easily accessible, and the press, be- 
ing a standard type, can be used for other purposes 
when so desired. 


Rubber-Covered Screwdriver 


The special feature of the screwdriver shown is the rnb- 
ber covering for the handle and shank which meets the 
blade flush. 

In addition to the safety feature of the rubber-cov- 
cred handle when using this screwdriver around elec- 

















RUBBER-COVERED SCREWDRIVER 
trical apparatus, the rubber aids in securing a firm grip 
in all classes of work. 

The screwdriver measures 1114 in. over all; the blade 
is 6 in. long. It is a recent addition to the line made 
by H. D. Smith & Co., Plantsville, Conn. 

® 
Heavy Bar Bender 


The machine shown was designed for heavy work, 
such as bending 114-in. square twisted bars to any desired 
angle or into a U-shape, and is also adapted for bending 

















HEAVY BAR BENDER 


ordinary square, round or flat bar iron. It can be arranged 
for bending other shapes, such as channels, T-iron, etc., as 
well as the smaller sizes of iron pipe. 

An auxiliary ratchet lever operates a pinion against 
a series of teeth in the frame, at a large ratio, thus de- 
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veloping great power. A socket is arranged for the in- 
sertion of a piece of round bar stock or pipe so the ma- 
chine can be operated by direct pull instead of by the 
ratchet. This is a desirable feature in bending light 
stock where great power is not needed. 

The machine weighs 600 lb. It is the latest addition to 
the line made by the Wallace Supplies Manufacturing 
Co., Chicago, Ill. 

x 
Ten-Spindle Drilling Machine 


This machine is known as the standard No. 13 and is 
the latest addition to the line made by the National Au- 
tomatic Tool Co., Richmond, Ind. 

While ten spindles are shown, any number may be fitted 
on special order. Both the table and the drill head are 
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TEN-SPINDLE DRILLING MACHINE 


adjustable on the column. The drill head is counterbal- 
anced, and may be fitted with a tapping attachment when 
so ordered. There are four changes of spindle speed which 
are 300, 450, 870 and 1075 r.p.m. The power feed has 
two changes, and the rear cone has two steps of 10 and 
12 in. diameter intended to run at 600 r.p.m. The work 
table is 17x25 in. The machine stands 9 ft. high, covers 
a floor space of 24x50 in. and weighs 4000 Ib. 
Arc-Welding Outfit 
The welding outfit consists of an electro-motor 
generator with a panel board and the necessary leads and 
terminals. The generator is so constructed with special 
windings that it generates at all times just the voltage 
required by the are. This obviates the necessity of put- 
ting resistance in the circuit and reduces the current 


and 
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used. This elimination of resistances also simplifies 
its operation, which is an important consideration. 

The illustration shows the terminals coiled on the floor 
at the base of the panel. The one at the right is con- 
nected to the piece to be welded, while at the left is the 
welding electrode holder with 
the metal in place. This unit 
is capable of handling a cur- 
rent of 150 amp., this being 
the current recommended for 
welding with a ;*;-in. electrode. 
Units of this size are recom- 
mended so that one can be in- 
stalled for each man. This 
makes the cost of operation 
directly in proportion to the 
amount of work to be done in- 
stead of consuming current 
in a larger installation than 
necessary. Where the work de- 
mands it, two or more of these 
units can be easily coupled together by the welder 

















SELF-CONTAINED ARC 
WELDING UNIT 


so as to secure 300, 450 or 600 amp., as desired. When 
the big job is over they can be disconnected and 


used as before. The unit can be operated on any 
power line heavy enough to carry a 10-hp. motor, per- 
mitting its being placed almost anywhere in the shop. The 
outfit is made by the Lincoln Electric Co., Cleveland, 
Ohio. 


Precision Computer 


The precision computer shown consists of a graduated 
dial rotating under a slotted cover, a floating guide, and a 
slide mounted at the right of the slot. The operation of 
the dial gives results to an accuracy of 5 significant fig- 
ures throughout. The slide carries a miniature of the dial 
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PRECISION COMPUTER 


scale, and may be used alone to obtain an accuracy of 3 
figures; it codperates with the dial to check and point 
out the precise answer and to locate its decimal point. 
To multiply and divide any series of numbers it is only 
necessary to set each number in succession under the 
reading line in the slot; the answer is then read. 
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The use of the instrument requires no knowledge of 
mathematics or logarithms; but if desired the computer 
may be used to read 5-place logarithms and anti-log- 
arithms of all numbers directly. 

The instrument is made of metal throughout, the gradu- 
ations being engraved on silvered metal surfaces, and is 
packed in a flexible case. It is manufactured by the Com. 
puter Manufacturing Co., 25 California St., San Fran- 
cisco, Calif. 


"98 


xe 


Safety Belt Shifter 


This belt shifter has been developed to keep pace with 
the increasing demands for safety in the shop. 

The construction requires little explanation. The office 
of the spring is simply to return the sliding bar to its 
natural position ready for another operation. The hump 

















SAFETY BELT SHIFTER 


switch controls the movement of the shifting rod back 
and forth. 

There is no period during the operation of the shifter 
when it is not locked positively and under control of the 
operator. This type of shifter is applicable to any coun- 
tershaft that has a tight and loose pulley; but it will not 
work in a countershaft which has a reverse pulley. 

The shifter is made in five different sizes for belts 
ranging in width from 114 to 6 in. It is a recent product 
of the Diamond Clamp and Flask Co., Richmond, Ind. 


& 


Factograph Camera 


A form of camera especially designed for taking meter 
readings has been developed by the Eastman Kodak Co., 
Rochester, N. Y., under the name “Factograph” camera. 

The reading is made by placing the front of the camera 
against the meter dial and pressing downward on the ex- 
posure lever. This action automatically turns on the 
light, opens and closes the shutter and turns off the light. 
The shutter, with each exposure, locks automatically and 
remains locked until the film for the next exposure has 
been wound into place, when, again automatically, it flies 
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back to the “set” position. This prevents the possibility 
of a double exposure; that is, the superimposing of one 
exposure upon another, Likewise there can be no blanks, 
for the film cannot be wound off until the exposure has 
heen made. Winding reel and shutter are mutually 
interlocking, thus eliminating the possibility of error from 
forgetting to turn the key or from turning the key before 
the exposure has been made. 

The camera measures 4144x5°4x1214 in. and 
from selected mahogany specially treated to stand severe 
moisture. It is equipped with an anastigmat lens and 
simple automatic shutter, permitting exposures varying 
from 4 to % sec., within the judgment of the operator. 
Light is furnished from two 4-cell dry batteries stored 
in either side of the camera, supplying current to four 3.8- 
volt tungsten miniature lamps. 


<8 


Learning What an Order 
Means 


By W. D. ForsBes 


is made 


Jimmie O’Conner was O. B. Joyful’s foreman, and he 
had the worried expression usual on the face of a man 
He had expressed his mental condition 
one day by saying: “I wish to the Lord that I could feel 
that I was doing the right thing at the right time and 
in the right place; but I always feel that I am late, in 
the wrong place, and should be looking after something 
different. It’s fierce!” 

Jimmie brought in to Q. B. one morning a piece of 
paper with a sketch on it and said: “Contractor White, 
who is building the big house up in the park for Meeks, 
was in and wants this made, and our tool-steel stock has 
Had we better make a forg- 


in his position. 


nothing to make it of. 
ing or send downtown for a piece of the right size?” 

“What is it?” asked O. B. Jimmie read from the 
paper: “One piece tool steel 1x21 in., bore exactly in the 
center flat ways a %4-in. hole; each side bore holes same 
diameter exactly 2 in. from center. Be particular to have 
all measurements exact and holes on center line.” 

QO. B. took the paper and after looking at it a moment 
asked, “White is a carpenter, isn’t he?” Jimmie assented 
and said, “The old man is in a hurry for it and is par- 
ticular about it.” O. B. replied, “All right, I will look 
after this,” and immediately *phoned to White’s office, 
asking him to stop in on his way to dinner, which he did. 

Then O. B. took a piece of paper and made a sketch and 
wrote under it, “Make of flat machinery steel, drill the 
*4 holes and lay out to ordinary scale measurement, drill 
and countersink the two holes A and B for 14-in. wood 
screws,” and sent the sketch down to Jimmie, who came 
flying up stairs in a great state, insisting that the con- 
tractor had wanted the holes bored and the material cast 
steel and everything up to size. 

O. B. said: “Yes, Jimmie, this is all right. You tell 
me just what he said, but vou forget that he is a car- 
penter. When he said cast steel, he meant a steel casting. 
Ife knows no more what a steel casting is than a cat does 
of a holiday. When a carpenter makes a hole he bores it. 
When a machinist bores it he swings it up in a machine 
and tools it out. What a carpenter calls boring we call 
drilling, and exact to a carpenter is rough measurement 
io us. Yet T never saw a machinist that could saw a 
oard off square or made a box to take anything that had 
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to fit. Do you know, Jimmie, what Mr. White wanted 
that piece for?” 

Jimmie did not know. “Well, it was to screw up be- 
tween two posts in his cellar, and the holes were to guide 
three 14-in. rods that lead to the furnace drafts.” “Well, 
then,” said Jimmie, “he didn’t know what he was talking 
about when he gave me the order.” “No,” said O. B. I 
have found that a good many people who give orders do 
not know what they are talking about, and in my business 
it is a big factor to be able to find what is wanted without 
offending the man and losing the job. 





PERSONALS 


Hernerssennieninee 








L. F. Blunden, for:q.erly with the J. I. Case T. M. Co., Ra- 
cine, Wis., has accepted a position with the Apperson Bros 
Automobile Co., Kokomo, Ind. 


R. S. Bryant for many years consulting engineer of The 
Standard Welding Company has been appointed factory man- 
ager in charge of all manufacturing. 


H. O. Smoboda, consulting and mechanical engineer, Pitts- 
burgh, Penn., has been retained in a consulting capacity by) 
the Spengler-Loomis Mfg. Co., Chicago, Il. 


L. J. Hinde has been elected vice-president and sales man- 
ager of the Toledo Machine & Tool Co., Toledo, Ohio, succeed- 
ing Henry J. Hinde, who has been elected president. 


William Wright, until 
Bovaird-Seyfang Mfg. Co., 
ciated with the McEwen Mfg. Co., Tulsa, Okla., 
eapacity. 

William C. Coffin, formerly vice-president of the Riter- 
Conley Manufacturing Co., and for the last seven years struc- 
tural superintendent with the Jones & Laughlin Steel Co., has 
become vice-president of the Knox Pressed & Welded Steel 
Co., Pittsburgh, Penn. 


recently superintendent of the 
3radford, Penn., has become asso- 
in a simila 


Van H. Manning, for many years engaged in scientifi 
work for the Geological Survey, and for the last four years 
assistant director of the Bureau of Mines, has received th: 
Presidential appointment to succeed the late J. A. Holmes as 
Director of the Bureau of Mines. 


Henry J. Hinde, for many years vice-president and gen- 
eral manager of the Toledo Machine & Tool Co., Toledo, Ohio, 
was elected president, succeeding E. P. Breckenridge, who 
has resigned in order to be relieved of active management 
Mr. Breckenridge remains on the board of directors. 


A. B. Hazzard, president of the Falcon Motor Truck Cuo., 
Detroit, Mich., and formerly general manager of the J. Morton 
Poole Co., Wilmington, Del., has been appointed general works 
manager of the Hall Switch and Signal Co., Garwood, N. J. 
Mr. Hazzard retains the presidency of the Falcon Company. 





OBITUARY 








of the Russell, Burdsall & 
N. Y., died on Aug. 3°) 


treasurer 
Port Chester, 


Richard H. Burdsall 
Ward Nut and Bolt Co., 

John A. McNab, president of the McNab & Harlin Manu- 
facturing Co., New York City, died at his home in West Oak- 
N. J., Aug. 28, aged 71 years. Mr. McNab had retired 
active work several years ago. 


land, 
from 

Samuel J. Murray, vice-president of the United States Card 
Playing Co., Cincinnati, died suddenly at his home in that 
city on August 24, in his sixty-fifth year. It is stated that all 
of the machinery in the factory at Norwood, Ohio, was of Mr. 
Murray’s special design. 

Albert Ward Handy, for the past 15 years interested in the 
O. S. Walker Co., Worcester, Mass., died at his home in Mal- 
Mass., on Aug. 26, aged 70 years. He was one of the 
early Brown & Sharpe employees, starting as an apprentice 
in the 60's, on the completion of which he became a con- 
tractor, building their first universal miller. In later years he 
developed the Acme thread, which was the subject of con- 
siderable discussion in the columns of “American Machinist” 
at the time. 


den, 
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METALS—During the past week there were a number of 
small sales which created some interest in the market. How- 
ever, there has been a general recession in prices and spelter 
may now be had at 15c. Tin is down to 34c. in a dull market 
and lead sells easy at 4.90c. 


PIG ITRON—Quotations were current as follows at the 
points and dates indicated: 


Sept. 2, Aug. 6 a. 10, 

1915 wid 1914 
No. 2 Southern Foundry, Birmingham $11.00 $10.25 $10.00 
No. 2X Northern Foundry, New York. 15.75 14.75 14.50 
No. 2 Northern Foundry, Chicago.... 13.50 13.59 14.0) 
Bessemer, Pittsburgh.............. 16.45 15 20 14.90 
Rasic, Pittsburgh ....cccosccccsccces 15.45 1.5 95 13.90 


EW YORK 





MISCELLANEOUS ME 


Sept. 2, | Aug. 6, Sept. 10 

1915 | 1915 | 1914 
—_— —Cents per pound— ee 

Copper, electrolytic (carload lots). ... 18.090 19.00 12.50 
inkdhtnkss 6624 cases se wesyees Reees 34.00 35.123 38 .00 
ee re eee rr ere rrr + 90 5.75 2.90 
Spelter. ptANSO eee reeedesenees 15.00 17.50 6.15 
Copper sheets, ‘base......c0.cseceeee 23 .00 24.00 18.00 
Copper wire (carload lots)........... 22.00 27.00 15.00 
Brass rods, base................005- 27.50 26. 25 13.624 
Brass pipe, base.................6.. 31.00 28 .25 16.00 
Pirnee aeets...... 2. cc cccccceccens 27.50 26.25 13.873 
Solder 3 and } (cs ase lots) SO Te 22.00 26.00 23.00 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Sept. 2, | Aug. 6, Sert. 10, 
1915 | 1915 iv.4 
————Cents per pound oe 

No. BB Blaehk...ccccccccscccccscess 2.70 2.60 2.70 
Pa@s We BEoccs -ccccccvecccccceces 2°60 2.50 2.60 
Nos. 22 and 24 Black............... 2.55 2.45 2.55 
Nos. 18 and 20 Black............... 2.50 2.40 2.50 
No. 16 Black... .........cccccccces 2.45 2.35 2.45 
Nb. 14 Black.. ee re 2.35 2.25 2.35 
DE, Dass caccccecverecovsese 2.30 2.20 2.30 
No. 28 Galvanized.... ........ . 5.25 5.50 .70 
No. 26 Galvanized. . ree 4.95 5.20 3.40 
No. 24 Galvanized.... .......... 4.80 5.05 §.25 


risEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Sept. 2, | Aug. 6, Sept. 10, 
1915 | 1915 | 1914 
— —Cents per pound——— ~ 
Steel angles base.................- 2.05 | 95 85 
Sicel T’s base... 2.10 1.95 1.90 
Machinery steel (bessemer).. 2.00 1.90 1.85 
COKE—tThe market is definitely stronger. Sales of prompt 


furnace are made at advanced prices and higher figures are 
quoted for forward. Quotations are as follows: Prompt fur- 
nace, $1.60; September furnace, $1.75; furnace to Jan. $2 
prompt foundry, $2.25 to $2.60; contract foundry, $2.30 to 
$2.60, per net ton at ovens. 

STANDARD PIPE—Discounts on both black and galvan- 
ized pipe hold fairly good. On carload lots f.o.b. Pittsburgh 
the discounts are as follows: 


Bleek Galvanized 





4% to 2-in. steel, butt welded ............ 79° 6314% 
2s to 6-in. steel lap welded ............ TN 6214 % 
7 to 12-in. steel lap welded ...........- 76%; 58 lo ' 
Cents——-, Cents——— 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
 errere 2.43 4.19 SS. SEPT ET ee 32.56 55.50 
BEM. wc cceses 3.57 6.20 eee 42.24 72.00 
RM -im.....0. 4.83 a 57.12 98.77 
llg-in....... 5.77 S-in......... 69.00 $1.03 
Seer 7.77 | ee ree 82.80 1.43 
2%-in....... 12.87 10-in......... WS.99 170 
a eer. 16.83 te eer $1.11 1.92 
a ne 23.98 12-in.... ee ook 2.10 





ZINC SHEETS—These are now quoted at 21c. per lb., New 


OIL—Prime winter lard oil sells at 84 to 88c. per gal. in 5- 


bbl. lots. 
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SEAMLESS DRAWN TUBING 
continues excellent. The 1 


for brass and copper shapes 
price is now 3lc. for brass an 


d 29. 


(Iro 


50c. 


diate stock shipment from warehouse 
price, which offers the following 


Diam., In. Brass Copper 
, PPTreTrrree 34.00 
S OUghaetedeeae 34.00 
i aéce ee eee 6 e 34.00 
| Saree 34.00 
Rear ee 34.00 
rrr re 34.00 
S. $weaveeadeus 34.00 





MACHINE BOLTS—From New York warehouse, 


market price is 75 and 5% off 


above this to 30-in. lengths 


and 10% off list. For carriage 


list. 


the 


off list is the usual charge, and 


70% 


bolts 


quo 





18: 


2UMNNNONENUULLUEUAUOOEOOUUQGEULUGLEOOOOEEEOUEDUAA LUAU 


Prices--Materials and Supplies 


n Pipe Sizes)—The 


for copper. For im 


) 
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call 
mse 
me- 


dealers add 3c. to this 
tations: 
In Brass Copper 
eT rrre 35.50 33.50 
cocces 36.50 34.50 
coveccccon 38.50 36.50 
ccnscenee 40.50 38.50 
ecesesese 41.50 39.50 
coceseces 43.50 41.50 
TeTTTiTT 45.60 13.60 


; r ( These are for sizes fron 
to 1 in. diameter and running to lengths of 3% in. For s 


pre 


for 


MONEL METAL—The following 
For prices of square 
» to the corresponding 
8 to 14 ft.) 


for hot rolled rounds and fl 


hexagonal bars add two cents 
size of the rounds. (Mill lengths, 


ats. 


per ll 


vailing quotation is 


longer and larges s 


prices are net per 


ROUNDS 


the present 


1% 
1Zes 
50 


3.x6 in. and smaller 75° 


1Zes 


Ib 
and 


2000 Ib 500 Ib. Less than 

and Over = and Over 500 Ib 
26. 25e. 27. 25e 
25. 75e. 26.70% 
26. 75e. 27. 75e 
27. We. 28. le 





Width in Inches 


HOT ROLLED 
10,000 Ib 
Size, in. and Over 
Be to fence cece cee eee eee 24. 75e, 
ito lj PPT T TTT eT eer eee 24.00¢e, 
4B to 2p... eee eee 25. 00K 
2h} OP Gu ac ctasscnaesscesess 26. 75 
HOT ROLLED FLATS 
Thickness, in. } to l 
$ to ¥ aie 29 Ne, 
3 to peusesecscesaees 28. 00, 
ly 03 ios sGeteuneesas 


HIGH-SPEED TOOL STEE 


thority that the average sale 
week brought $1.15 per lb 


WELDING WIRE—Quotations have 


L—I 


t is 


1} to 2} 2] tot 
oS We, 

27. We. 26 O0e 
26. 00e, 25.0Ue 


reported from good 


of this material during the } 


au- 
mist 


been withdrawn The 


material is scarce and the demand heavy. 
COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York. 
Thickness of ————_—__ —— Outside Diameter in Inches————— - 
Wall, B.W.G, 4 j H 2 i l 1} 
32.... .... 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
Petes phedned 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
Peedcatseans 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
a eeeee 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
eséenennesens . 16.83 20.09 23.52 26.79 2. SD 

ANTIMONY—In an almost lifeless market the price of 
ordinary brands has fallen off. Cookson's sells at 45 to 5k 
per lb., Hallett’s 42 to 45c., other brands 386 to 38e. These 
quotations are for small lots, jobbers’ warehouse, 

OLD METALS—A slight flurry in demand took place but 
prices remain nominal Dealers’ prices in New York are as 
follows: Copper, heavy and crucible, 15c.; copper, heavy and 
wire, 14.75c.: copper, light and bottoms, 12.50c.; brass, heavy, 
10c.; brass, light, 8.5¢e.: heavy machine composition, 11.5c.; 
No. 1 yellow rod brass turnings, 11.5¢ No. 1 red brass o1 
composition turnings, 10.5c.; lead, bears, 4c.; lead, tea, 3.75¢c 
zine, scrap, 10c. 

SWEDISH (NORWAY) IRON—No sign of improvement has 
appeared and dealers refuse to make any quotations. 


DRILL ROD—This sells to consumers at the following dis- 


counts: Third grade, 65°.) off; 
grade, 25% off. 


At these discounts the net prices 


second 


ROUND POLISHED 


to 1} in esses 
to 2 im..ece 
B Me ses eacenesenes 
0.17S to 0.4218...... 
0.125 to 0.270..... Se 

0). 202 to 0.120......... 


PACKING—Asbestos brick 
lfc. per Ib 


are as follows: 


DRILL ROD 


Virst Second Third 
Crade Grade Grack 

a7. ie 30.00e. 17. 50c 

11. 25e 33 ..00e, 19 25e 
15.000 36. 00e. 21.00 
dO. 25e 15. O0e. 2. 2c 
62. 25¢ 19 S0e. 20 (6 
67 5 51 00e, 31 ni 
and rope packing sells at 14 


grade, 40% off, and first 


to 
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METAL WORKING 


NEW ENGLAND STATES 

Work has been started on the construction of an addition 
to the foundry of the Charles G. Allen Co., Barre, Mass. 

B. Rogovin, 54 Heard St., Chelsea, Mass., has awarded the 
contract for the construction of a one-story, 65x150-ft. garage 
to cost about $15,000. 

The Lamb Knitting Machinery Co., Chicopee Falls, Mass., 
will build a brick and reinforced-concrete addition to its plant 
on Bridge St. The estimated cost is $10,000. 


The Clinton Wire Cloth Co., Clinton, Mass., has awarded the 


contract for the construction of a plant on Parker St. Noted 
May 20. 
The Racich Asbestos Mfg. Co., 141 Summer St., East Boston, 


65x115-ft. public 


three-story, ' 
Mass., is Arch. 


Mass., will build a garage. 
Frank C. Eskrigge, 17 Milk St., Boston, 
J. C. Rhodes & Co., New Bedford, Mass., manufacturer of 
eyelets, has awarded the contract for the construction of a 
three-story, 20x50-ft., brick addition to its factory. 

The contract has been awarded for the construction of a 
one-story, 70x95-ft. garage for Andrew Walker, care J. Mars- 
den Parks, Arch., 46 Pritchard St., Somerville, Mass. 

The Somers Creamery Co., 425 Dwight St., Springfield, 
Mass., has awarded the contract for the construction of a 
$6000 garage. B. E. Geckler, 335 St. James Ave., is Arch. 

The Dickinson Realty Trust, 131-137 Main St., Springfield, 
Mass., will build a brick garage to cost $25,000. 


Work has been started on the construction of an addition 


to the foundry of the Leonard-Baker Co. on Cushman St., 
Taunton, Mass. 

The B. B. Lederer Estate, Providence, R. IL, will build a 
one-story, 90x238-ft. public garage at Broad and Hoyle St. 
William R. Walker & Sons is Arch. 

David Holmes, Lyman St., Providence, R. IL, will build a 
one-story, 49x95-ft., brick public garage. 


Bridgeport, Conn., 


The Royal Equipment Co., Bostwick Ave., 
will add 


manufacturer of brakes and automobile specialties, 
a third story to its 60x200-ft. factory. 

The Remington Arms-Union Metallic Cartridge Co., Bridge- 
construction of a five- 


port, Conn., has started work on the 
story, 60x272-ft., brick and steel factory on Boston Ave., to 
cost $160, 000. 

John P. Neilson, Hartford, Conn., will build a one-story, 
50x70-ft., brick garage in the rear of 100 Hudson St. 

Gutzon Borghum, Stamford, Conn., has awarded the con- 
tract for the construction of a one-story, 60x120-ft., brick 


garage. F. G. C. Smith, Greenwich, Conn., is Arch. The esti- 
mated cost is $9500. 

The American Brass Co., W ) 
the contract for the construction of a 
brick and steel factory. 

The contract has been 
one-story, 28x50-ft., brick 


Conn., for the Scoville Mfg. Co., 


has awarded 


Waterbury, Conn., 
160x224-ft., 


one-story, 


the construction of a 
Mill St., Waterbury, 
of brass goods. 


awarded for 
factory on i 
manufacturer 


ATLANTIC STATES 
Peterson & Br ookly n Foundry 
Astoria, N. (Borough of 


MIDDLE 


destroyed the 
and the Blvd., 
$150,000. 


Fire, Aug. 29, 
Co., Orchard St. 
Queens). Loss, 


Crandall & Stone, 
Binghamton, N. Y., has 
struction of an addition 
mated cost, $14,000. 


hardware, 
the con- 
Esti- 


carriage 
permit for 
366 Court St. 


manufacturer of 
been granted a 
to its factory at 


Franklin Edgerton will build a garage at 91 Front St., 
Binghamton, N. Y. 
The American Radiator Co. has been granted a permit for 


the construction of a factory at 110 Ledger St., Buffalo, N. Y., 
estimated to cost $55,000. Noted July 1. 

The Houk Mfg. Co., Buffalo, N. Y., manufacturer of talking 
machines and bicycles, will construct an addition to its plant 
at 1700 Elmwood Ave., at an estimated cost of $4800. 

Bids are being received by Lewis & Hill, Arch., 335 Bris- 
bane Bldg., Buffalo, N. Y., for 


the construction of a one- story, 
> - cost is 


66x165-ft. at Lockport, N. The estimated 
$10,000, 

Allan Herschell, North Tonawanda, N. Y., 
machine shop and roundhouse on Geneva St. 

The contract has been awarded for the construction of an 
addition to the plant of the Cochrane-Bly Machine Co., Roch- 
ester, N. Y. Estimated cost, $2100. 

Bids will be received about Sept. 15 by H. W. Fell, 343 
State St., Rochester, N. Y., for the construction of a garage. 

The Overland-Rochester Co., 158 South Ave., Rochester, 
N. Y., will construct a three-story, 98x197-ft. garage and show 
room. M. Creed is Mer. 

The Bayonne Steel Casting Co. 


garage 


will construct a 


has purchased a site on the 


south side of Oak St., Bayonne, N. J., upon which it will con- 
struct a new factory. 
Fire, Aug. 28, damaged the plant of the Crucible Steel Co. 


Harrison, N. J. Loss, $8000 


of America, 
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The Hyatt Roller Bearing Co. has awarded the contract 
for the construttion of an addition to its factory on Middlesex 
St., Harrison, N. J. Noted Jan. 14. 

The Hay Foundry & Iron Works, 


Newark, N. J., will con- 


geruct a 37x86-ft. tinplate shop at its plant on Plum Point 
sane. 
Kaplan Bros., Newark, N. J., will buid a ce gy 78 com- 


mercial garage on South 12th St. Estimated cost, $4000 

An addition will be constructed to the plant of Strieby & 
Foote, Ogden St., Newark, N. J., manufacturer of forging spe- 
cialties. 

Thomas Smyth will construct a one-story 
430 North Second St., Allentown, Penn. 

Plans have been prepared by Stearns & Castor, Arch., for 
the construction of a five-story, fireproof addition to the plant 
of the Autocar Co., Ardmore, Penn. 

William H. Carr, Philadelphia, 
garage at Hampton and Crefeldt St., 
$3396. 

Fire, Aug. 25, damaged the foundry of H. A. May, 13th and 
Ludlow St., Philadelphia, Penn. Loss, $10,000. 

The Philadelphia Electric Co., Philadelphia, 
to construct a two-story addition to its plant, 
cost $3000. 

Plans are being prepared for the construction of 
story, 95x250-ft. factory at 20th St. and Montgomery 
Philadelphia, Penn., for the Touraine Motor Car Co. 

The contract has been awarded for the construction of a 
one-story shipbuilding plant on Fort Ave., Baltimore, Md., 
for the Baltimore Drydock & Shipbuilding Co. Estimated 
cost, $10,000. 


brick garage at 


Penn., will construct a 
at an estimated cost of 


Penn., plans 
estimated to 


a six- 
Ave., 


SOUTHERN STATES 
Air Line R.R. has awarded the contract for 
The esti- 


The Seaboard 
the construction of machine shops at Norfolk, Va. 
mated cost is $500,000. Noted Sept. 2. 

W. F. Richardson will construct a brick garage 
mond, Va. The estimated cost is $3000. 

The Salem Iron Works, Winston-Salem, N. C., is in 
market for a testing machine for testing bars. 


a. BD & &. 
The Madison Garage, 
mond, Ky. 


at Rich- 
the 


F. King will equip a garage at Owensboro, Ky. 
Inc., will equip a garage at Rich- 


MIDDLE WEST 
The Williams Foundry & Machine Co., 
build a two-story, 92x125-ft. addition to its 
Estimated cost, $15,000. 


Akron, Ohio, will 
machine shop. 


The Alliance Engineering Co. will build a 120x400-ft. plant 
at Alliance, Ohio. 
The Acme Machine Tool Co. 2235 Ruck St., Cincinnati, 


Ohio, will construct a one-story, 73x113-ft., brick addition to 
its plant. Martin Fisher, Arch., has prepared the plans. 

Plans have been prepared by Martin Fisher, Arch., for the 
construction of a 30x121-ft. addition to the plant of the 
Greaves-Klusman Tool Co., 2603-2605 Colerain Ave., Cincinnati, 
Ohio. 

The Globe Machine & Stamping Co., Cleveland, Ohio, will 
build an addition to its plant at 1226 West 78th St., estimated 
to cost $2000. 

The contract has been awarded for the construction of an 
addition to the plant of the Perfection Spring Co., Cleveland, 


Ohio. 
The Platt Iron Works, Keowee St., Dayton, Ohio, has 
awarded the contract for the construction of a 125x300-ft. 


addition to its plant. Estimated cost, $35,000 

Fire, Aug. 23, destroyed the plant of the Unsinger Razor 
Blade Co., Fremont, Ohio. Loss, $1500. 

Plans are being prepared by W. C. 
Leader-News Bldg., Cleveland, Ohio, for 
factory for the Greentown Aluminum Co., 
Noted Aug. 19. 

Press reports state that an 
plant of the Ohio Machine Tool Co., 
is Mer. 

E. A. Duval, 
to construct a 
of elevators for 

The Nolte Brass Works, Springfield, 
addition to its plant on West Jefferson St. 


Owen & Co., Arch., 
the construction of a 
Greentown, Ohio. 


built to the 
Swift 


will be 
Ohio. C. C. 


addition 
Kenton, 


Ohio, is interested in a project 


Sharonville, 
Ohio, for the manufacture 


factory at Eaton, 
railroads. 


Ohio, will build an 


John McMeans, Brimfield, Ind., plans the construction of a 
one-story, 42x60-ft. garage to cost $3000. A. M. Strauss, 302 
Bank Bldg., Ft. Wayne, Ind., is Arch. 


The Foster Machine Co., Elkhart, Ind., is building an ad- 


dition to its plant. 
Bids are being received by C. W. Nicol, Arch., 212 Murdock 


Bldg., La Fayette, Ind. for the construction of a garage for 
E. D. Bergen, Fr: inkfort, Ind. 
Cc. W. Nicol, Arch., 212 Murdock Bldg., La Fayette, Ind., is 


receiving bids for the construction of a garage for Robert 


Braden, Frankfort, Ind. 











